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HIS “A” Box is modern—and 


for indoor and outdoor use. 
1 It is rugged and emphatically 


time-resistant. It accommodates 
modern, bottom-connected, watt- 
hour meters. Because of an inge- 
nious arrangement, inherent in 
the tough case, only one seal is 
needed. The Murray “A” Box 
(catalog is number 9600) is gener- 
ously supplied with knockouts. 
It occupies standard wall space 
and has standard mounting 
holes. 


We believe this “A” Box will 
prove as popular with you as 
with its many, many users. 


Metropolitan Device Corporation, 
Brooklyn 16, N. Y. 


1250 Atlantic Avenue 
Brooklyn 16, New York 


Send me informative printed 
matter on unique Murray “A’’ Box 
no obligation 
I ic ceinncck ise trative Na cae Ti cis 


Company—— 
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Power Supply for*Chinese Industrialization 
A, E. KNOWLTON, Associate Editor, “Electrical World” 


Remote Control of Underground Switches. . 
GEORGE 8. VAN ANTWERP, Philadelphia Electric Co. 


A.LE.E.—A.S.M.E. Standards for Turbo-Generators Explained 
M. 8. OLDACRE, Chairman, A.LE.E. Group, Joint A.LE.E—A.S.M.E. Committee 


ae Factor” Formula to Calculate Electric House Heating 
C. BENDER, The Washington Water Power Co. 


Electric Power from the Wind—II 


Speed, Load Control on Interconnected Systems—IV 
E. E. GEORGE, Ebasco Services, Inc. 
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by a 2% investment in electrical distribution 


The right plans today can prevent electrical “growing pains’ 
tomorrow. Adequate wiring today can make old or new 
buildings ready for load upswings tomorrow. Seldom before 
has the selection of a power distribution system been such 
a key decision — important far beyond the two to ten percent 
of the-plant investment which the system represents. 
Seldom before has so much effective help been available in 
making the right choice and avoiding the profit-paralyzing 
consequences of the wrong selection: One example is the new 


book “Electric Power Distribution for Industrial Plants” pub- 
lished by the American Institute of Electrical Engineers 
(It's obtainable for $1.00 from the Institute's offices at 33 
West 39th St, New York 18, N. Y.) An entire chapter on 
wires and cables recognizes their key importance in providing 
plenty of power for plenty of years. For further help ia 
selecting wires and cables, go over your plans with an engineer 
of The Okonite Company, Passaic, New Jersey or The Hazard 
Insulated Wire Works Division, Wilkes-Barre, Pa. 
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From pliers to pike poles — clamps to cable cars — tree trimmers 
to tamping bars, Graybar offers first-quality tools for every power 
line job. These tools are designed specifically to help linemen do 
the best work with the greatest safety. Special tools are available 
for hot-line jobs. =~ 


By making Graybar your headquarters not only for tools — 


ae ee 


but for hardware, poles, crossarms, strand, insulators, pins, and 
accessories — you will always be sure of getting the right materials 
for each job. Graybar Electric Company, Graybar Building, 


New York 17.N. Y. 4535 
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for acuitical job 


The men in the control room of a sub- 
marine give the finest possible example 
of close teamwork. Every man has his job, 
and it’s sink or swim together — all for 
one and one for all. 


The same is equally true in building 
the propulsion equipment for a submo- 
rine. One of those crucial moments of 
teamwork in Elliott Company's Ridgway 
plant is illustrated in the photo, which 4 
shows a hot armature stacking being low- . 
ered for a shrink fit on the spider of a . 


submarine motor. 


The men in our Ridgway plant feel that 
they are brothers in arms of the men in 
the sub’s control room. Though not as 
hazardous, their teamwork is quite as 
essential to Victory, in the proven relia- 
bility of Elliott motors. 


ELLIOTT COMPANY f 


Electric Power Department, RIDGWAY, PA. 
Plants at: JEANNETTE, PA. « RIDGWAY, PA. 
SPRINGFIELD, 0. © NEWARK, N. J. 
DISTRICT OFFICES IN has te Ne 5 CITIES 
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STEAM TURBINES * GENERATORS « MOTORS » CONDENSERS « FEEDWATER HEATERS AND DEAERATORS »* STEAM JET EJECTORS 
CENTRIFUGAL BLOWERS * TURBOCHARGERS FOR DIESEL ENGINES * TUBE CLEANERS * STRAINERS * DESUPERHEATERS © FILTERS 
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Metal 
Enclosed 


ISOLATED PHASE BUS 


@ Sealed, dust proof, individual 
bus housing provides phase 
isolation and prevents interphase 
short circuit. Removable covers 
in unit sections simplify routine 
inspection. 


@ Supporting ring frames equalize : 
all stresses. Can be mounted in [ipbeeesbamoesenil) 
any position. Tew Maiti. 


© With interchangeable insulator 
units always in compression, MupauLail it 
porcelain is used to its best ae 
advantage. . 


@}The same conductor support 
collar is used for both fixed and 
expansion slide position. 
Conductor can be square, round, 
channel or bar, insulated or bare. CUTOUTS AND 
 _— -_ mere 
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HORN GAP SWITCHES 
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AUTOMATIC 
SECTIONALIZING 
he installation shown betel 

is oe a recently 
completed hydro project. 
Shown here are two views; METAL CUBICLES 
left — Isolated Bus risers 
from generator floor, and 
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Porcelain internal dielec- 
tric is unique in O-B 
bushings. This trusted 
and wholly reliable in- 
sulation gives O-B bush- 
ings the rugged charac- 
teristics common to all 
porcelain line insulators. 


, \ if 
et 
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Porcelain in O-B station 
insulators--of course. 
But how that porcelain is 
made; how it is assem- 
bled with metal parts; 
how it is inspected and 
tested; gives them relia- 
bility that pays dividends 


Porcelain in suspension 
insulators is an old story, 
but a porcelain and metal 
combination that can be 
guaranteed to havea spec- 
ified minimum strength 
is something else. O-B 

gives you this. 
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THROUGHOUT WITH O-B 
4 ALL THE WAY 
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Unique among bushing designs is O-B’s use of menvelein as an 
internal dielectric. Yet--stop and think for a moment-- porcelain 
insulation is universally used everywhere else in power trans- 
mission. It is the most practical, most rugged, most all-around 
satisfactory insulation yet devised. 


Porcelain dielectric doesn’t change with time; endures high 
temperature; is un-harmed by flashover. This makes it possible 
to flashover-test every O-B bushing part before assembly. 


Porcelain is such a common-sense insulation, and so broadly 
understood, that when used inside a bushing its advantages 
become immediately apparent to the experienced power man. 
When you use O-B oil-filled, porcelain-insulated bushings, your 
line is porcelain-protected right to the windings of your appara- 
tus, and behaves as you have learned to expect it to 
behave with this tried and trusted dielectric. 






Porcelain in all of its as- 
pects can be specified 
in a station insulator, yet 
you still don’t define 
those qualities that give 

z it long life, and that 
Porcelain never works hard- mean the most. Check 
er--never néeds to be better O-B’s 30-year-old record. 
--than in a pintype insulator 
that must “take it on the chin’’ 
when lightning starts. 
O-B pintypes. embody 
great manufacturing care. 


? 
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O-B oil-filled, porce- 
lain-insulated bush- 
ings--porcelain inside 
as well as outside--re-. 
sist elevated operating 
temperatures brought 
about by today’s unex- 
pectedly high wartime 
requirements for power. 
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LOWER BREAKER. 
Photo shows ‘“‘Ruptair”’ 
magnetic air breaker in 
operating position (at right) 

and in the lowered discon- 
nect position. The breaker is easily 
lowered with manually or electric- 
ally operated crank-hoist. 
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See How Easy it Is to 


ROUTINE CONTACT INSPECTION IN 3 QUICK STEPS . 
ON OILLESS ‘“‘RUPTAIR’’ MAGNETIC AIR BREAKEp 


WITHDRAW BREAKER. 
In disconnect position, the 
“Ruptair” breaker can be 
placed on a transfer truck, 

and pulled out into the 
aisle. For safety, shutters to iso- 
late disconnect contacts are auto- 
matic in operation. 





As A MODERATE capacity, oilless circuit interrupter, the “Ruptair” breaker 
is gaining increased popularity among operators. Elimination of oil means many 
more repetitive operations without maintenance .. . reduced fire hazard . . . less 
danger from breaker failure. 


In addition to these advantages, and simplest inspection of any magnetic air 
breaker, the “Ruptair” breaker combines space saving vertical lift construction 
with horizontal contact separation, shown at top of opposite page. “Ruptair” 
circuit breakers are built in standard ratings of 5 kv and below, 150,000 kva 
interrupting capacity and below, for installation in metalclad switchgear, cells, 
or cubicles. To get the full story, write Allis-Chalmers, Milwaukee 1, Wis. 


@ Tune in the Boston “Pops”, Blue Network, Saturdays at 8:30 pm, EWT. 
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REMOVE SIDE PLATES. 
Finally, light-weight insv- 
lating barriers are removed, 
each barrier being held in 
place by two cap-screws. 
Since the arc chute is above the 
contacts, it need not be disturbed 
for contact inspection. 
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Inspect 


WITH HORIZONTAL SEPARATION 
OF BREAKER CONTACTS, 
MAINTENANCE AND OPERATION 
ARE SIMPLIFIED 





sists the arc into the arc ees 
interrupting structure is required! ‘Position of 
arc chute above contacts makes it possible to 

contacts without removing the chute. 
Maximum interrupting effectiveness is achieved 
in the “Ruptair” circuit breaker, without de- 
parting from ideal simplicity of design. 





ae = 


aS ) 





ODE ce, dahl See OO OWE i la 
oe ne Ss BE! j 


Why Allis-Chalmers offers all 
3 types of Circuit Breakers 


ge Ever hear of “special theater modifications”? That’s 
a military term, and refers to the adaptation of aircraft 
to unusual flying conditions, such as are encountered in 
Central Alaska, or in torrid tropical climates. 


Be An airplane built for special theater operations 
often differs in practically every detail from a plane 
designed for duty under normal atmospheric conditions. 
That is, the Army and Navy have learned that one type 
of plane can’t function in all theaters of war! 


BO" For the same reasons, Allis-Chalmers engineers know 
that one type of circuit breaker won't do the job in all 
the varied environments encountered in industry. 


BO Therefore, it is an Allis-Chalmers switchgear policy 
to offer all three basic types of circuit interruptors 
— oil, magnetic air, and air blast breakers — for un- 
testticted customer choice. Neither by price penalties, 
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A “RUPTAIR” MAGNETIC 


AIR CIRCUIT BREAKER 
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RUPTAIR BREAKER HAS UNIQUE DESIGN 


THE RUPTAIR breaker depends for its fom a efficiency ag ma 
— g Current range on several design factors . . 


horn-shaped moving contact and arc runner fn quick 


emietal of the arc...establishment of a strong magnetic 
field in the breaker before actual contact separation ...and spe- 
cial design of the arc chute. 





or any other means, does Allis-Chalmers seek to coerce 
buyers into selecting any one type of breaker, 


ge Thus the customer has a means of expressing his 
circuit breaker preference, based on intimate knowledge 
of local operating conditions. And indirectly, through 
the medium of free choice, he influences the future trend 
of switchgear development. A 1863 
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Davia Lloyd George, the man 
who turned the tide of World 
War I, gives to postwar planners 
the secret behind that turn. 

In his ‘‘War Memoirs” he 
writes that when the war was 
handed to him at the end of 
1916 the fortunes of the Allie 
were at their lowest ebb. 

That is history .. . but what 
he found to be the cause and 
the cure is as fresh as though 
written to guide the strategy of 
today’s business planners.’ Says 
he: 

“Two failures on key ques- 

tions had completely trans. 

formed the military position 
to our disadvantage. The first 
was the failure to realize that 
this was a war of machinery 

.. . and we had neglected to 

improve the Allied equip. 

ment.”’ 

This proves he is a good busi- 
ness man to make that discov- 
ery ... and a better man to 
ACT before it is too late. 

Neglecting to improve equip- 
ment, and production, and cost 
is the surest road to the valley 
of any business curve. 

. .. But for climbing out, and 
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“IMPROVEMENT... the key,"%e says 


Look, ‘‘L. G.’’, how Lincoln has improved the Shielded Arc Welding Process: 


: Pioneer of Shielded Arc Welding Announces **LINCOLNWELD”’ 
,. - bey to better welding at lower cost 


elded completely under a blanket of flux, the arc of ‘“‘Lincoln- 
d” brings to the welding world new high standards of speed, 
ity and economy. Here are a few of the many advantages 
this new Lincoln Automatic Metallic Shielded-Arc Process 
reported by many users for a wide variety of applications: 


SATILE. Same flux . . . same electrode . . . same procedure... 
be used for wide range of steel analyses. With simple change 
tlectrode size, same equipment welds thin sheets or heavy plates. 


TO WELD HORIZONTAL FILLETS. Simple to change from butts to 
or laps. Deep-root penetration combined with high welding 
eds assure welds of higher quality at lower cost. 


PRODUCES HIGH QUALITY WELDS. “‘Lincolnweld”’ Flux gives quality 
results even in many steels of poor weldability. 


ARC CONTROL IS SIMPLE. Balanced voltage type d.c. control... 
highly sensitive yet rugged and dependable. 


TAKES WIDE RANGE OF ELECTRODE SIZES. Accommodates %” to %” 
electrode without change in head or control. 


NOT SENSITIVE TO POWER LINE VOLTAGE VARIATIONS. Assures weld 
uniformity at all hours of day or night even though there may be 
voltage variations in shop power. 

A booklet bas been compiled giving “‘Lincoln- 


weld” facts, procedures and results in a variety of 
applications. A free copy is yours for the asking. 


THE LINCOLN ELECTRIC COMPANY °* DEPT. G-2* CLEVELAND 1, OHIO 


mene greed, natu recourse 
ARC WELDING 
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David Lioyd George, the man 
who turned the tide of World 
War I, gives to postwar planners 
the secret behind that turn. 

In his ‘‘War Memoirs”’ he 
writes that when the war was 
handed to him at the end of 
1916 the fortunes of the Allies 
were at their lowest ebb. 

That is history .. . but what 
he found to be the cause and 
the cure is as fresh as though 
written to guide the strategy of 
today’s business planners. Says 
he: 

“Two failures on key ques. 

tions had completely trans. 

formed the military position 
to our disadvantage. The first 
was the failure to realize that 
this was a war of machinery 

.. - and we had neglected to 

improve the Allied equip- 

ment.”’ 

This proves he is a good busi- 
ness man to make that discov- 
ery ... and a better man to 
ACT before it is too late. 

Neglecting to improve equip- 
ment, and production, and cost 
is the surest road to the valley 
of any business curve. 

. . . But for climbing out, and 
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“IMPROVEMENT... the key, "4c says 


Look, “‘L. G.”’, how Lincoln has improved the Shielded Arc Welding Process: 


e Pioneer of Shielded Arc Welding Announces “*LINCOLNWELD”’ 


elded completely under a blanket of flux, the arc of “‘Lincoln- 
id” brings to the welding world new high standards of speed, 
ality and economy. Here are a few of the many advantages 
this new Lincoln Automatic Metallic Shielded-Arc Process 
. feported by many users for a wide variety of applications: 


SATILE. Same flux . . . same electrode . . . same procedure . . 
h be used for wide range of steel analyses. With simple change 
ectrode size, same equipment welds thin sheets or heavy plates. 


TO WELD HORIZONTAL FILLETS. Simple to change from butts to 
ts or laps. Deep-root penetration combined with high welding 
reds assure welds of higher quality at lower cost. 


PRODUCES HIGH QUALITY WELDS. ‘“‘Lincolnweld’’ Flux gives quality 
results even in many steels of poor weldability. 


ARC CONTROL IS SIMPLE. Balanced voltage type d.c. control... 
highly sensitive yet rugged and dependable. 
TAKES WIDE RANGE OF ELECTRODE SIZES. Accommodates %" to %:” 
electrode without change in head or control. 


NOT SENSITIVE TO POWER iiNE VOLTAGE VARIATIONS. Assures weld 
uniformity at all hours of day or night even though there may be 
voltage variations in shop power. 

A booklet bas been compiled giving “Lincoln- 


weld” facts, procedures and results in a variety of 
applications. A free copy is yours for the asking. 


THE LINCOLN ELECTRIC COMPANY °* DEPT. G-2° CLEVELAND 1, OHIO 
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LIGHTNING PROTECTION. . - to equipment 


and Service is offered by 
\CRYSTAL VALVES 









Sectional View of Typical Crys- 
tal Valve Lightning Arrester 
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ELECTRIC SERVICE MANUFACTURING CO. © 17th 2 ULI Sere oe a0) eve 


CRYSTAL VALVE 
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/7IRE insulation made from GEON has been approved 
by Underwriters’ Laboratories for use in wet loca- 
s, eliminating the need for lead sheathing. Besides this 
ntage, GEON permits the use of thinner insulation 
makes possible a smaller diameter wire—thus more 
uctors and more power per conduit. Other character- 
cs of GEON make possible an insulation which does 
require a protective braid and which has superior all 
nd long-time aging and electrical properties. 
How's this for a test of an insulating material—im- 
dl in water for 106 days at 70 degrees C. (This test con- 
sted by Electrical Testing Laboratories, Inc.) Insulation 
de from GEON stood that test, and came out with its 
trical properties practically unchanged! 
) W insulation made from GEON is flame resistant, 
it extinguishes itself, an added important property 
locatians where exposed connections increase the 
iget of short circuit and fire. Corrosive conditions are 
imon in wet locations. But they have no effect on insul- 
bn of GEON which resists the action of acids, alkalies, 
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TESTS PROVE 
EXCEPTIONAL STABILITY 
OF ELECTRICAL 
PROPERTIES 


oil, greases, mildew, heat, cold and many other normally 
destructive factors. 


Urgently needed for military uses, all the GEONS are 
subject to allocation by the War Production Board. Our 
development staff and laboratory facilities are available 
to help you work out any special problems in connection 
with essential applications. For more complete informa- 
tion write Department CC-5; Chemical Division, The 
B. F. Goodrich Co., 324 Rose Building, Cleveland 15, O. 

° 


CHEMICAL DIVISION 
The B. F. Goodrich Company 


324 ROSE BUILDING e CLEVELAND 15, OHIO 
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% This operator is as- 
sembling mica and metal 
foils to form aunit which 
constitutes the essential 
element of a mica capac- 
itor. Hand operators are 
utilized where only a few 
sheets of mica and foil 
are required for units of 
low capacitance value. 
Specially trained oper- 
ators insure proper plac- 
ing of component parts, 
resulting in a finished 
product of high quality. 
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Wand Stacking | 


Capacitors utilizing mica as a dielectric are 
manufactured in a complete range of sizes, 
from very tiny wire lead units having capacity 
values of as low as 5 mmfd. to large ceramic- 
housed units having capacities which may be 
as high as several microfarads. Voltage ranges, 
too, vary from small units. having dielectric 
strength test of only 300 volts or less, to those 
units built to withstand 40,000 or 50,000 volts 
or more. 

In the manufacture of the large units, the 
stacking of the mica element is performed by 
special machines designed for that purpose. 
In the manufacture of the very small units 
with low capacitance values, plates are some- 
times utilized and it is, consequently, imprac- 
tical to stack these with automatic equipment. 
In these cases, hangd-operators are utilized who 
become very skillful in stacking the alternate 
layers of foil and mica, and in keeping the 
exact alignment so necessary for the produc- 
tion of a good capacitor. 

Where special characteristics are required, 
a silver deposit is sometimes placed on the mica 
and fired on, and thus becomes the conducting 
plate in the capacitor assembly. By firing silver 
on mica, very intimate contact is made with the 
dielectric, and as a consequence, stability, that 
is, capacitance drift, is improved and special 
temperature characteristics obtained. It is essen- 
tial that the silver coating be of uniform tex- 
ture, with clean, well defined edges, so as to 


prevent excessive corona and ultimate voltage 
breakdown of the capacitor unit. Sangamo 
builds many thousands of the silver mica capac- 
itors each day and is well equipped to produce 
and test these units in accordance with the 


required characteristics. 











LINE MATERIAL 
SOLDERLESS 


Electrical 
Connectors 


i Designed and 
” Manufactured 


hold tight because 


%& HIGH PRESSURE GIVES TIGHTER WIRE CONTACT 
x HIGH COPPER CONTENT GIVES HIGH CONDUCTIVITY 


ye MACHINE CUT THREADS GIVE HIGHER PERMISSIBLE TORQUE 


IMMEDIATE DELIVERIES N TYPES AND SIZES FOR EVERY REQUIREMENT 


Be Oe tas ws 
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ALZAK™ ALU 


REFLECTORS 


Alzak* aluminum specular reflectors are used to 
obtain maximum efficiency and control, in the new 
Tandemlamp patented by The Doane Products 
Corporation, Meriden, Conn., represented by 
Ivan T. Johnson Company, Inc., New York. 
This interesting fluorescent lighting fixture uses 
an axial plane mounting which places one lamp 


WASTE LIGHT 
AREAS 


Horizontal arrangement asiag larger retlecter 











in front of the other instead of a horizontal 
arrangement. This mounting, the manufacturers 
say, permits the light from each lamp to be re- 
flected symmetrically from a smaller reflector as 
illustrated in the drawings. 
Alzak* aluminum reflectors were selected to 
assure permanence and high reflectivity. An oxide 
coating provides surface protection 
and the high reflection is the 
result of a special electrolytic 
treatment** of suitable aluminum 
sheet prior to applying the anodic 
finish. ALUMINUM COMPANY OF 
America, 1978 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


Axial plane mounting of lamps in Tandemiamp esing small refiectsr — *Regi tied i 


Drawings of Doane Products Corporation Showing Waste Light Areas ** Patented Process, A. C. of A. 
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wires to heavy 
) - Serving: Publi 
1eS, ‘Radio, Electronic, Ap- 
Dliance and Instrument Manu- 
acturers, Telephone Companies 
and Contractors. 


y, Dow 


THERMOPLASTIC. INSULATION 


Nothing is constant but change . . . and in the wire 
and cable field the “change” to thesinaiplitic insulation 
has been tried and proved in the test tube of war. When 
victory is won you will demand the maximum resistance 
which these new compounds and constructions offer to 
heat, flame, oxidation, chemical action, oil, grease, mois 
ture, cold, abrasion, fungus growth and other severe 
conditions. Write NOW for complete information and 
samples engineered to your particular requirements. 
Remember . . . when you're thinking of PLASTIC you're 
thinking of US! 


PLASTIC 


E CABLE 
RATION 
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THIS YEAR, really 


GET THE DROP 
ON LIGHTNING 
OUTAGES 


Specify S&C 
UNIVERSAL FUSE LINKS 


Performance records of large operating com- 
panies provide proof that S&C Fuse Links 
save Outages, service trips, money and man- 
power. 

Backed by more than a quarter-century of 
S&C development to leadership in the power 
fuse field. 


S&C LINKS ARE: 


e Stronger mechanically—no soldered joints. 

e Highly resistant to corrosion and oxidation.... 
silver current-responsive elements. 

e Precision-engineered, precision-produced. 


... AND GIVE YOU: 


e Capacity to withstand lightning-induced surges 
and transients. 

e Freedom from unnecessary service interrup- 
tions. 

e Acwrate time-current characteristics. 

e Longer trouble-free life at lower cost per link. 

@ Universal applicability to all makes of cutouts. 






It will pay you to have all the facts about this 
S&C protection. Write for Bulletin 218-A. 


SCHWEITZER & CONRAD, INC. 
4421 Ravenswood Ave., Chicago 40, U. S. A. 


Represented in Principal Cities (Consult Telephone Directory) 
in Canada by Powerlite Devices, Lid., Toronto, Ont. 


“Experience Will Choose An S&C Fuse” 





DEPENDABLE 
SLIP-JOINT PLIERS 


Crescent Slip-joint Pliers have long been 
“best sellers” on the counters of America’s 
hardware stores. The best reason for this 
popularity is the Crescent reputation for 
quality tools. When war came, these versa- 
tile tools were enlisted too. On thousands 
of life rafts, they constituted the only “tool 
kit”. They have also been on thousands of 
bomb runs over enemy territory. Someday 
soon ( we hope) they will be back for service 
on the home front. When they are, they will 


give better-than-ever value for the price. 


CRESCENT TOOL COMPANY, JAMESTOWN, N.Y. 



















_ Suppose you want a distant valve 
_ turned just so far—or a machine 
| tool to be precisely controlled —or 
a ee oe wee eran: 
taken care of. : 
This is achieved with Lear Remote 
Controls—precise electrical devices 
which regulate the motion to just 


what is ordered. In other words, you 


set the dial at what you" want and 
the control takes over and says 


such controls are netted in industry 
than we can mention—or that we 
even know of. Perhaps you have an 
applica tion now where one would 
save you time, money and expense 
or perform a function hereto im- 
possible. 

if you have, please write and let us 


know. While our engineers are 


‘applying these controls to war 


thoods, they will be lod to Sows 


LEAR, 
INCORPORATED 
piqua, on10 
, 
sormerty lor bri, 


Nome 


Addres< 


Dept. 81 
Piqua, Ohio 
Gentlemen : 

Please send me your 
free booklet showi ing 
lear equipment and its 
mony applicati ions, 


City 
e-__ Slot 





Mdhantages 


OF AMERTRAN PHASE CHANGING TRANSFORMERS 


Simplifies Installation 

Improves Voltage Regulation 

Long Term Satisfaction 

More Efficient Use of Existing Three Phase 
Distribution Facilities 


Balances Loading on Three Phase Feeders 


The use of AmerTran Type CFP 
Phase Changing Transformers in 
original installations on three 
wire, three phase circuits offers 
substantial economies to the user 
as well as advantages to the 
contractor and utility. It is a 
quick, convenient, inexpensive 
way to correct an unbalanced 
condition by connecting an exist- 
ing single phase lighting load to 
a three phase supply. Complete 
information will be furnished 


upon request. 


AMERICAN TRANSFORMER CO., 178 Emmet St., Newark 5, N. J. 


24 


USE THIS CIRCUIT WITH AN AMERTRAN 


PHASE CHANGING TRANSFORMER TYPE CFP 


EEDER 
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Pioneer Manufatturers of Transformers, Reactors and i 11 ; 
Rectifiers for Electronics and Power Transmission : i 
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Low-Loss Anaconda Bus Conductors 
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FOR EVERY POWER TRANSMISSION REQUIREMENT 


WHEN there’s electric power to transmit, COPPER 
offers long-recognized advantages. High conductiv- 
ity (both electrical and thermal) ... strength ... high 
corrosion resistance and moderate cost make copper 
the logical choice for bus installations. 


There’s an Anaconda Copper Bus Conductor shape 
for every transmission requirement. Send for Bus 
Conductor Booklet, C-25, or consult with The 
American Brass Company Technical Department. 


BARS requiring minimum space may be bent or 
twisted, connected to apparatus without special joint 
preparation, and in laminated construction have un- 
limited d.c. capacity. 


TUBES provide the highest bus conductor efficiency 
at a.c. frequencies, have greater rigidity, and may be 
oil or water cooled. 


CHANNELS with large surface area and ventilation 
feature, reduce temperature rise, have greater rigid- 
ity for long runs than tubes, flat surfaces for tap-off. 


ANGLES for ventilated hollow busses with highest 
rate of heat dissipation, handle greater current den- 
sity but require more space for installation. 


CABLES solve many problems in conducting ex- 
tremely heavy currents in confined space or in con- 
necting moving apparatus such as arc or resistance 
furnaces. : Pears 


| BUY WAR BONDS 


Saved Dollars mean Saved Lives. : 
ek ae 


THE AMERICAN BRASS COMPANY-— General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN Brass LTD., New Toronto, Ont, 
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Now—for the first time—an insulating 
varnish is available that approaches Fiber- 
glas, mica and asbestos in ability to resist 
heat, moisture and corrosive fumes. This 
new varnish is DC-993—a member of the 
new chemical family of SILICONES. 


Silicones—a modern chemical miracle— 


are a new group of chemical compounds 
made from sand, brine, coal and oil. A new 
semi-inorganic group of compounds ob- 
tainable in liquid, plastic and other forms. 


a de, | | 


Sand + Goal + Bunet+ Ol 


DC-993 is the member of this new silicone 
group that is best suited for use as an insu- 
lating varnish. DC-993 is a joint develop- 















ment of Dow Corning chemical research 
and Westinghouse “know-how”, 


Why Use DC-993? 


The vulnerable component in ordinary 
varnish is organic carbon. When Fiberglas, 
asbestos or mica is bonded with an organic 
varnish, lack of heat stability in the varnish 
cancels many of the advantages of these 
heat stable materials. 

In DC-993, the carbon skeleton of the 
resin is replaced by a chemically inert 
silicon. So, in DC-993, we have an insulat- 
ing material that approaches Fiberglas, 
mica or asbestos in ability to resist heat, 


moisture and corrosive fumes. 


~<{_— >> 





How is DC-993 Applied? 


DC-993 is applied by dipping, spraying 
or brushing like any ordinary insulating 
varnish—the only difference being, a baking 
temperature of 250 deg C (482 deg F) is 
required to set DC-993. 


Advantages of DC-993 


fl Service life of electrical insula- 
tion is increased many times. 
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Greater protection against ex- 
cessive ambient temperatures 
and overload temperatures than 
is possible with conventional 
insulating varnishes. 





Greatly increased protection 
from moisture and chemical 
laden atmospheres . . . because 
DC-993 is inert and does not 
become cracked or crazed after 
long service. 





Proof —The improved insulating values of 
DC-993 have been proved both in labora- 
tory tests and in service. 


For instance —In one laboratory test, mag- 
net coils insulated with DC-993 have been 
in operation over 10,000 hours at an 
observed temperature of 275 deg C 
(552 deg F). 





For instance—a large number of magnet 
coils of various types insulated with DC-993 
are in operation on street railway controls 
and records indicate a life considerably 
longer than Class B insulated coils. 








For instance—A generator insulated with 
DC-993 ran 3000 hours at a temperature ! 
of 250 deg C (482 deg F), equal to a : 
tremendously longer life at a normal 
operating temperature than obtainable with ee 
any other insulating varnish. | | 
























DC-993 is Available Now 


DC-993 insulating varnish is available 
for immediate shipment in one, five, ten 
and fifty-gallon containers—also Fiberglas 
or asbestos insulating cloth, tape, tying 
cord and sleeving coated with DC-993; 
and Fiberglas and mica combinations can 
be supplied. 

Write for descriptive booklet on DC-993. 
Write to Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pa. J-06381 


Westinghouse 
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ers Take Advantage of 
Bemtoes  Hotpoint-Edison’s Advertising 


‘oes tll 3 
rei D1spe " 
hi 5 tae 


re in your Customers’ Trade Magazines 






Fea ett be RN “Load Drop” troubles to your advantage by fol- 

a Dad Ts lowing up Hotpoint-Edison’s hard-hitting advertising 
pS eee campaign. Prospects for commercial electric cooking are being 
A - created by this advertising. They are the customers to whom 
| you can look foradded revenue when “war-time load” falls off. 





4 








@@ Over one million Hotpoint advertising messages are reaching 
hospitals, restaurants, schools and hotels to stimulate this rapidly 
growing trend to electric cooking. The civilian field is being con- 
sistently sold on the broad benefits of electric cooking. It is receptive 
... your field is unlimited. 











@@ The efficiency, economy and all-around excellence of 
commercial electric cooking are selling points that will “lay 
the ghost” of your Load Drop problems. 







mal Pitits 

Wy CR Ce Ls | roble 
Edison General Electric Appliance Co., Inc. 

REELECTION 5618 W. Taytor Street, Chicago 44, Illinois- 


Hotpoint Dependability Assured by 40 Years Experience! 


HOTPOINT REGIONAL SALES OFFICES. EASTERN: 570 Lexington Ave, New York City 22, Ploza 3-9333 
. SOUTHERN: 304 Red Rock Building, Atlanta 3, Walnut 2959 
CENTRAL: 1456 Merchandise Mart, Chicago 54, Superior 1174 
WESTERN: Western Merchandise Mart, 1355 Market Street, San Francisco 3, Underhill 2727 
IN CANADA: Canodion General Electric Co., Lid., Toronto, Ontario 


Tessa CRE Sa) 7 im + oe ee. Re 
MANUFACTURERS OF ELECTRIC i e a |e 6) | N | 2 | » | he ON 
EL a Ta ; ad i , 
COMMERCIAL ELECTRIC COOKING EQUIPMENT 


RANGES « BAKE OVENS + ROASTING OVENS + DEEP FAT FRY KETTLES + BROILERS + GRIDDLES 
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yt Outages, Save Maintenance, with 


L-M Reclosing Fuse Cutouts 


The L-M Circuit Reclosing Fuse Cutout RP2-56, shown at left, consists of 
two single-shot drop-out cutouts and a time-delay switching mechanism in a 
porcelain housing. When the link in the first cutout blows, the mechanism 
switches the circuit to the second cutout after a fault-clearing time lapse that 
prevents needless blowing of the second link under temporary faults. 


On his next trip the lineman sees the cartridge tube in the indicating down 
position, and either re-fuses the door or exchanges it with a spare fused door. 
Operation of the RP2-56 is fully automatic; no resetting necessary. Get de- 
tails from the L-M Field Engineer; call or write nearest L-M branch office or 
Line Material Company, Milwaukee 1, Wisconsin. 


ORIFICE = PRESSURE Design and Operation of 


L-M Reclosing Fuse Cutouts 
1. When first link blows, cartridge drops 


to indicating position, easily seen from the 
ground by lineman. 


2. Upper contact follows drop part way; 
arc clears in tube before contact breaks. 


3. Drop-out actuates bellows time delay, 


FILLING-SEALING TUBE 


Simple Time-Delay Device 


Two bellows, “A” and “B”’’, are 
connected by a spring in chamber 
“CC”. Unit is filled with non-freez- 
ing fluid and sealed. When cutout 
No. 1 is in circuit, a lever presses 
on bellows “A”. When No. 1 link 
blows, ror drops,, releasing 
essure on “A”. Spring expands 
lows “A” slowly as fluid is 
drawn through tiny orifice. Ex- 
pansion of “‘A’’ actuates auxiliary 
contacts that switch circuit over to 
cutout No. 2. Re-fusing and re- 
placing No. 1 cartridge restores 
pressure on “A” and disengages 
auxiliary contacts. 


Parts Fully Interchangeable 


Cartridge units are permanently attached to doors, are removable as a unit 
with the doors. Lineman can re-fuse in 6 seconds by slamming on a spare, fused 
door. Parts interchangeable with type “PVD” Fuse Cutout of same rating. 
RATING, RP2-56: 5000 V. A., 50 amps. 


Get this Folder 
‘Where L-M Reclosers Pay, and Why’”’ 
Helpful information in brief picture-dia- 
gram on how to use reclosers. Write today 
for a copy—Line Material Co., Milwau- 
kee 1, Wisconsin. 


How to Make Reclos- 
ers of Your Present 
One-Shot Cutouts: 
Ask L-M about the RP- 
515 conversion unit— 
complete with time-de- 
lay switch. 

Other Reclosing Cut- 
outs up to 15,000 volts, 
50 and 100 amperes— 
write L-M, describing 
your requirements. Ask 
for L-M Fuse Cutout 
booklet 44-101. 


which switches circuit to second cutout. 
Adjustable up to 1 second. 


4. Replacing blown link automatically 
transfers circuit back to first cutout; no 
resetting needed. Impossible to have links 
in parallel. 


5. Doors are always closed, protecting 
mechanism from dirt and wea ; Oper- 
ation not dependent on doors. 


6. Re-fused one link at a time, in any se- 
quence, without opening circuit. All re- 
fusing on door, which is easily unhooked. 
7. Heavy NEMA-standards contacts; re- 


coil stops transmit shock to housing, not 
door. 


LINE MATERIAL | 
FUSE CUTOUTS & FUSE LINKS 


Hordware a) t Ek Mee al Le? ek A 
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EXTERNAL GAP 
AND 
ARCING HORN -« 


SOLDERLESS 
+—— CONNECTOR 


FOR POWER LINE 


PORCELAIN 
INSULATOR 
AND HOUSING 


HEAVY 
HORN-FIBRE 


ELECTRODE 


FIBRE ARCING 
PLUG - 
QUENCHING 
CHAMBER 





SOLDERLESS 
CONNECTOR FOR 
GROUND WIRE 


SIZES: Type PF Expulsion Arresters are 
made in three sizes, rated at 3, 6, and 9 kv.; 
cross arm or fiat mounting hangers. 


Me 





A Expulsion Typ 





Ask the L-M Field Engineer — Discuss your requirements 
freely with the L-M Field Engineer. L-M makes many types of lightning pro- 
tective devices; he can give you an unbiased recommendation based on his 
own knowledge and the company’s wide research and field experience. Call or 
write the nearest L-M branch office or Line Material Co., Milwaukee 1, Wis. 






L-M Heavy D 
Lightning Arre 


L-M Heavy Duty Expulsion Type Lig. 
Arresters give a high degree of proted 
Superior design assures low sparkover, loy 
drop, and discharge capacity adequat, 
handle severe surges, with ample mary: 
safety. L-M wedge-shaped arcing chamber jg 
signed to keep fibre erosion at a minimum, 
assuring long, trouble-free life. Get details ; 
the L-M Field Engineer, nearest L-y }, 
office, or Line Material Co., Milwaukee 14 


FEATURES OF L-M TYPE PF 
EXPULSION ARRESTERS 


Discharge capacity ample; passes Follow current interrupted g 
65,000-ampere surge test. of first half-cycle, 
Sparkover sufficiently low for am- Long Service Life: wedge 





ple protection to transformer with design keeps erosion of fin 
a large safety factor. @ minimum, assuring long, ty 


{R Drop extremely low. T k r. 

extremely tow. To take > 
full advantage, all leads should . t gap mates fibre 
be as short as possible. feb = _ except ¢ 


No Radio Interference Moisture Seal not needed, 


FIBRE GAP DESIGN 
SHOWS L-M SUPERIORITY 


LEFT: Inside of fibre arcing chamber 
the three electrodes form two intemd 
gaps, and provide excellent sporkove 
characteristics. 





Cross section of chamber. Wedge 
presses arc into thin sheet, so thot even 
small follow currents are promptly ex- 
tinguished. Wide part is ample spoc 
for venting the gases. 


As a surge reaches arrester, it sparks over ext 
gap at top, jumps the two internal gaps, then f 
to the ground, thus protecting transformer fr 
damage. 

The 60-cycle current tends to follow the sug 
and maintain the arc. To interrupt this fol 
current is the function of the fibre arc-extinguz 
ing chamber. 

The arc produces gas from the fibre in the wed 
shaped passage. This gas quenches the arc bya 
pulsion action at the end of the first half cy 
the instant the current passes through zero. 

Long intermediate electrode exposes a large att 
of fibre to the arc, combining large expulsion act 
with short sparkover distance for the surge. 


LINE MATERIAL 







QUIPMENT INC 


L-M DISTRIBUTION E JDES: Distribution T 
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Inderground Equipment - Fibre Condu 
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Fuse Cutouts and Fuse Links 
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st your cake and have it, too... with 


OLA ed DU TTT Transformers 


wT) 


Core: wound un- 
The Suet th the grain, in 


: t, 

nealed; it is not ge 

or unwound after -_ _ * 
7 ~ & 

yit: no air gaPS> “i 

ps stress; stable characteris 
tics; low exciting current. 
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The Round oo — - 
onto comp et , 
anes , assuring even —_, 
with no air spaces between : : 
om ard ease ratio 
ation; its 

Some in the direction of 
sen copper loss; ae 
lation; more uniform eas? 
for customers, better rev 


HIGHER Ay 14,7. Vad cost 


How L-M Round-Wound 
Transformers cut costs, and 


still give improved regulation 


Conventional distribution transformer design has 
always required a compromise between uniform volt- 
age to the customer (which means higher revenue), 
and high cost, both for the transformer and for its 
operation. It couldn’t give both uniform voltage 
and low costs. 
L-M Round-Wound construction has ended these 
loss-juggling compromises, by permitting a better 
ratio of losses, with lower copper loss, and improved 
regulation, without sacrificing low exciting current 
and low operating costs. 
The fact that L-M Round-Wound transformers offer 
both—good regulation and low costs—is due to the 


high efficiency resulting from the wound core and 
round coil construction. 


L-M transformers are available in 114 to 25 Kva, 


2400 to 7620 volts, and meet latest EEI-NEMA 
standards. 


Ask the L-M Field Engineer for Bulletin RW-421. This bulletin illustrates and de 
scribes Round-W: 


-Wound construction, and the factors contributing to its desirable char- 
acteristics. Ask the L-M Field Engineer for a copy; or call or write the nearest L-M 
Branch, or Line Material Company, Milwaukee 1, Wisconsin. 


LINE MATERIAL 


FA il hllpad eda 


iee ke 


ECTRICAL WORLD e May 12, 1945 


RS 


n Transformers uts and Fuse Links Lightning Arresters 
Underground Equipment - Fibre Conduit eet Lighting Equipment 












LECTRIC utility output — now totals 
E about 231,000,000,000 kwh annu- 
ally. To meet this record-breaking 
demand, existing power-generating 
equipment must operate at maximum 
capacity for longer periods than ever 
before. 

Power plant operators, faced with this 
increased load, know that dependable, 
trouble-free turbine operation — in both 
steam and hydro plants — can best be 
assured by using effective lubricants. For 
this reason, they prefer Texaco Regal Oils 
(R & O)—specifically designed for turbine 
use. 
Texaco Regal Oils (R & O), available 
for every type of turbine, are scientifically 
designed to prevent rusting of turbine 
lubricating systems. They are highly re- 
sistant to oxidation, foaming, sludging 





and gum formation. Because of these 
qualities, Texaco Regal Oils (R & O) keep 
turbine systems clean, bearing tempera- 
tures normal, governor action smooth 
and sensitive. They fully meet specifica- 
tions of all leading turbine builders and 
the turbine oil specificatons of the U. S. 
Navy. 

Texaco lubricants have proved so ef- 
fective in service they are definitely pre- 
ferred in many fields, a few of which are 
listed at the right. 

For suggestions on the proper care of 
oil and maintenance of turbine systems, 
call on Texaco Lubrication Engineering 
Service, available through more than 
2300 Texaco distributing plants in the 
48 States, or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


231 
Billion 


WITH JAMES MELTON EVERY SUNDAY NIGHT -— C85 
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THEY PREFER TEXACO 


*® More locomotives and railroad cor: is 
the U.S. are lubricated with Texaco thes 
with any other brand. 


® More revenue airline miles in the US. 
ore flown with Texaco than with ony 
other brand. 


* More buses, more bus lines and mot 
bus-miles are lubricated with Texow 
than with any other brand. 


* More stationary Diese! horsepower in 
the U.S. is lubricated with Texaco thor 
with any other brand. 


* More Diesel horsepower on streom 
lined trains in the U.S. is lubricated with 
Texaco than with all other brands com 


bined. 





















Final inspection — Micrometer indicators used to determine accuracy of 
machining of PANELYTE Barrel Support Block to assure exact tolerances. 


The straight-line mass production of PANELYTE. Barrel Support 
Blocks demands no less than 12 different machining operations. Man- 
ufactured for the Hamilton Standard Propeller for bomber and combat 
planes, this intricate part aligns and supports the controllable pitch 
mechanism, in relation to the housing. The slightest variation in any 
machining operation would result in faulty propeller performance. 
Grinding, sanding, drilling, counterboring, and various .kinds of 
milling are among the operations in the precision-fabrication of these 
PANELYTE Blocks. Three decimal tolerances are maintained on all 
critical dimensions. Ample facilities permit rapid mass production of 


















0 
i : Vértical milling of 3° and %” radii on 
é this and other equally complex and essential structural parts. > YTE Basel Support oe ated ae 
© Why not take advantage of the extensive, first-hand ‘page of tolerance of +.001” as curved surface must 
actly fit inside contour of barrel. 
the Panelyte Engineering Staff in de- e 
3 fi signing, developing and producing : 
"MM fabricated and molded structural eee tea ne 
parts? plex design of part. 3 different 
re size holes, and milled seat L 
F and milled oil groove. lj 
, 
| Ae Faint’ Ladle 
' 
i 





Cleveland, Dallas, Denver, Detroit, Kansas City, Los Angeles, — 
Mexico City, Montreal, New Orleans, Phoenix, Portland, St. Louis, 
St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
IN PAPER, FABRIC, FIBRE GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 
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; 
Sales Offices: Atlanta, Boston, Chicago, Cincinnati, | 
' 
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2,500 LUMEN 


G-E offers — eer . 
5 big advantages! a — ei 


1. All the latest developments of lic better seeing per dollar spent 
G-E Lamp Research. on street lighting. 


2. Lower and lower prices—50% 4. More than 480 tests to assure 
less over last ten years. high quality in G-E Mazda lamps. 


3.G-E field engineers to work 5. Complete line readily available 
with you—help you give the pub- through nationwide G-E stocks. 


THE AIM OF G-E LAMP RESEARCH IS ALWAYS 


TO MAKE G-E LAMPS Stay Brighter Longer 


GE MAZDA LAMPS 
SUY WAR BONDS 


GENERAL @QELECTRIC rte da 


7 will ada & 
Sear the 6-£ radio programs: ‘‘The 6-E All-Girl Grchestra,”’ Sunday 16 p.m. EWT, HBC; “The World Today’’ news, Monday through Friday 6:45 p. m. EWT, CBS; ‘‘The 6-£ Heusoparty,"’ Monday through Friday 4:00 p. ©. EW1,<35 
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DON’T LET 
 @ 
VA hk 
BOOST YOUR OPERATING COSTS! 


ionization 
damage on 
paper tapes, 
standard model 
VS 
Type CB model 


| B CARBON 
TYPE BLACK 
HIGHLY ADSORBENT carbon-black paper in Type CB | 
' Cable effectively blocks the oxidation associated with 
ordinary oil-impregnated paper cables. 
This special carbon-black paper actually purifies the 
oil—adsorbs oxidation products caused by heat, electri- 


cal stress. Naturally this construction assures longer 
cable life, more value for your cable dollar. 


Ionization discharges are reduced, virtually prevent- 
ing dendrites and wax formation in the cable. There is 
a definite over-all increase in cable stability. 


/ 


aoe Y 


a rs a el 


There has not been a single report of electrical failure 
in any Type CB Cable in service. Ask to see or 
demonstrations of its all-round efficiency. 


1. SS eae 


LLL TELE: 
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4d Screw travels into sealed, waterproof 
chamber containing corrosive resist- 
ant lubricant. Assures clean threads 
for easy removal at any time and is, 
a guarantee against clamp freezing 
\ on the line. 


2 Heavy radius contact jaws provide 

, a bell-mouth grip to prevent dam- 
age to conductor at the clamp due 
to line vibration. 


3 Spring lock washer prevents clamp 
loosening from vibration and is 
powerful enough to take up any 
expansion of parts due to tempera- 
ture changes or adjustment of con- 
ductor strands which may occur 
after installation. 


On new construction or replacement 
work, this new Kearney Clamp will 
reduce your maintenance costs — 
easily installed with all standard eye 
Clamp Sticks. 


The new Kearney protected-thread Con-Nec-Tap Clamp has 
been designed to offer a combination of advantages available 
for the first time in any clamp at a price comparable with 
conventional clamps in the same size range. 


JAMES R. KEARNEY CORPORATION 


OVERHEAD UTILITY EQUIPMENT UNDERGROUND 
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ARE DESIGNED 


BConwenence tt Mor-line Work! 


line terminal by releasing bakelite sleeve 
grip on the handle after connection to 
the conductor has been made with the 
clamp at top. Point of contact is safely 
confined within the bakelite handle 
which has passed a minimum oil-immer- 
sion dielectric strength-test of 600 volts 
per mil. The clamp is built to carry 200 
amperes without excessive heating. 
There is an adjustable rubber guard on 
the handle to protect hands from accidental contact 
with conductor. A rubber cap on the head is provided 
for additional safety. Rubber gloves are recommended 
with this, as well as all other jumper clamps. 


CEARNEY TEST 
HOLDERS 


The Kearney Test Fuse Holder consists 
of standard Trip-O-Link Switch con- 
tacts attached to an insulating wood 
pole tested to 75,000 volts per foot. 

Spring Type Con-Nec-Tap Clamp on 
upper member and eye at lower end to 
fit all standard Eye Clamp Sticks per- 
mits quick and easy installation. Arm 
on lower contact member is built to 
receive tap-off clamp from branch line. 
The Kearney Test Fuse Holder is avail- 
able in various lengths with a heavier 
spring type clamp — also with a cable 
lead and spring clamp attached to 

terminal. 


KEARNEY SAFETY LINE GUARDS 
AND INSULATOR HOODS 


These guards and insulator hoods protect your linemen against 
unnecessary pole hazards, thus expediting hot-line work through 
greater freedom of movement. 

The line guards consist of two concentric bakelite cylinders insu- 
lated to handle as high as 23KV. Guard slips over line as shown in 
the illustration. A twist of the handles in opposite directions turns 
the cylinders so that their respective slots are opposite each other, 
thus locking them securely over the line and fully surrounding the 
conductor. Handles may be folded against guard to provide clearance. 


An insulator hood of bakelite covers all insulators up to 23KV. 
Rope on top facilitates installation with han-pol, tie stick or other 
tool. Slots are provided to clear power leads. End openings fasten 
over the line guards to avoid separation while in use. 


It is available 
in various length 


Douglas Fir Poles tested to 


withstand 75,000 volts per foot for 

5 minutes. Handle can’t unlock accidentally 

due to the barrier below the operating collar. Barrier 

at top of operating collar protects hands during operation. 


Tigh 
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General Cable’s research program recognizes no minor 
problems of conductors, insulations, or of coverings. The 
abrasion hazards in the winding of motor armatures, the 
longevity of pole line installations, the cutting down of 
friction in pulling-in building wires—all of these and a 
host of other problems are subjected to searching scrutiny. 
For the testing of the textile yarns as raw materials, at 
various stages of manufacture and in the finished product, 
specialized practice is employed, using the most sensitive 


equipment that engineering brains can devise. 


GENERAL CABLE 
CORPORATION 


Manufacturers of Bare and Insulated Wires and Cables 
for Every Electrical Purpose 












BOILER BUSINESS placed 






eng tig 


Reveals widespread preference for O-E Equipment 


URING the first three months of this year, many 

leading industrials and utilities placed orders for 
new steam generating units. Their conclusions as to 
present-day values offered by the principal boiler man- 
ufacturers are revealed in the fact that a far larger 
volume of this first quarter’s business was placed with 
Combustion Engineering than with any other company 
in the field. Equally significant is the fact that this 
preference for “C-E engineered” equipment extended 
through virtually the entire range of steam generating 
conditions: 
CAPACITIES from 15,000 to 600,000 Ib of steam 
per hr. 


DESIGN PRESSURES from 160 to 1475 Ib per sq in. 


TOTAL STEAM TEMPERATURES from saturated 
at 160 Ib pressure to 935 F. 


Other indications of the 
comprehensiveness of this work are: 


FUELS AND FIRING — Bituminous coal as sup- 


plied from all principal mining areas, anthracite, oil, 


20 





24 § 30 % 


COMBUSTIO 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOMERS; ALSO SUPERHEATERS, ECONOMIZERS AND MR 


gas, bagasse, wood refuse, soda tar and acid study, 
Pulverized coal and three types of stokers are repree 
sented in the coal-fired group which comprises slightly 
more than half the number of units. Combination firing 
of pulverized coal, oil and gas is employed in one unit, 
and three units are designed to burn both oil and ga, 


GEOGRAPHICAL — Units will be installed in thy 
following states: Conn., N. Y., N. J., Pa., Md., Vo, 
N. C., Fla., Ind., Ill., Mich., Wis., Minn., Mo., Kan., Ark, 
Colo. and Tex.; also in five Latin American countries, 


INDUSTRIES — Public utility power plants, munition, 
rubber, petroleum, chemicals, paper, textile, food prod- 
ucts, sugar, tobacco and miscellaneous manufacturing 


* * * 


The conclusion to be reached from all of this is that if 
you want the equipment comprising your next boiler 
unit to reflect the broadest present-day experience with 
fuels and operating conditions and to embody thos 
design and construction features that are finding the 
widest acceptance in the field — buy a C-E Unit. aia 
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gPRST QUARTER of 1945 
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CAPACITIES 






TE: These charts show the actual op- 
ting conditions represented in C-E 
s ordered during the first quarter of 
5. The number of units is consider- 
ly more than indicated by the number 
onditions since some contracts cov- 


d two or more units. 
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Melamine Fiberglass Laminate—INSUROK T-712—is a brown 
plastic product of the type requested by the Navy for all electrical 
power, lighting, interior communications, fire control and 

other shipboard electrical installations. 


@ Laminated INSUROK T-712 is superior to many other 
types of sheet insulation in fire and arc resistance. It has 
reduced toxicity in the case of unavoidable fires; does not 
readily support combustion; is higher in mechanical 

and electrical properties; lower in expansion under heat 
and moisture, and has high tensile and compressive 
strengths. Richardson Plasticians have also developed 
modern and economical methods of fabricating 

this product. Write today for complete information 

on Laminated INSUROK Grade T-712! 


INSUROK.......; 


FIRE RESISTANCE 


ARC RESISTANCE 


REDUCED TOXICITY 


STRENGTH 





TESTS OF FACTORY-RUN INSUROK T-712 
Laboratories 


Made at Richardson 
Tensile strength Ye" thickness 
Flexural strength Ye" thickness 
Grosswise . . 
Compressive strength 
Flatwise (/4"x'4" x") 
Somers) 

pool :. = 


sinsse MAIR hock med al ato 


Flatwise (12"x%") 
lengthwise... ... 
eae ety. 
Longthwise . . 
Crosswise. . 
ond strength 4" thickness. 


eee oe 
24 hours in water at 77° F. 
Loss Factor . 


ot 
Stop by Stop. 


he RICHARDSON COMPANY 


-, 50,400 psi 


. Greater then 33 ft. Ibs. 
7A ft. tbs. 
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45,600 psi 
. -37,900 psi. 


. 53,700 psi. 


97 B00 psi, 


. 29,460 psi. 
« -24,600 psi. 


168 ft. tbs. 
. 16.5 ft. tbs. 
. 1200 bs. 
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Prelubricated ball bearings, now standard on 
Westinghouse CSP Motors up to 3 hp, require 


{ lubrication only after five years’ or more service 


Westinghouse Type CSP Motors, 3 hp and below, bought 
in 1945, will not require lubrication before 1950. Think of it! 
Five years of operation .. . 24 hours a day... with no 
attention whatever to lubrication. In 1950, inspect bearings. 
If greasing is needed—a simple disassembly job—and the 
motor is all set to run until 1955. 

These prelubricated sealed ball bearings have been 
thoroughly field-tested in textile mills and in built-in 
machine tool installations. Early installations are still 
running on the original grease after seven years’ service. 

CSP motors may be mounted in any position, including 
the vertical. Wherever Class A insulation is applied, at 
least five years of operation without greasing may be 
expected. Applications in higher than normal ambient 
temperatures may require modified design. 

For complete information, dsk for DB-3100-CSP at your 
Westinghouse office. Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. j-21326 
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on the end bracket? 

motor up to frame 225. 

issurance of smooth opera- 

bearing life, and low 
nce. it also means: 


overgreasing. 
+ No grease seepage into windings. 
No unreplaced plugs. 
costly lubricating schedules. 
grease contamination. 


“skipped” bearings while 
ing. 
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Model M6-15B 
(IMlustrated above) 


This is the newest winch in the 
BRADEN line. It has a rated capa- 
city of 12,000 Ibs., and is already a 
recognized leader in the power 
winch field. 

The M6-15B is equipped with the 
new OIL-COOLED, FULLY AD- 
JUSTABLE, AUTOMATIC Safety 
BRAKE which keeps a suspended 
load safely under control at all 
times. 


It will pay you to specify BRADEN 
Winches for any handling job. 
See your nearest dealer or write 
to the factory for new catalog 
which will be ready soon. 


RADEN WINCH COMPANY 


Boulevard 


East Admiral 





Sound design and skilled workmanship that go 
into the manufacture of BRADEN Truck 
Winches, combined with especially selected 
materials, make it possible to guarantee every 
winch that leaves the factory. The Braden 
Winch Company registers every winch manufac- 
tured by them, and guarantees it to the original 
purchaser against defects in workmanship and 
materials, for a period of one year from date 
of purchase. Further, the worm gear is guaran- 
teed against breakage through the tooth-base 
ring (split open), so long as the winch shall 
remain the property of the original owner. 


“Buy BRADEN — They are SAFER” 




















TULSA 3 
Oklahome 
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LAPP LINE POSTS HAVE A 15-YEAR 


SERVICE RECORD 


The first shipment of Lapp Line Posts 
went into service 15 years ago. The 
installation was the one which had 
inspired The Line Post design—a par- 
ticularly bad, and previously unsolved, 
dirt condition. Since then, hundreds 
of thousands of Lapp Posts have 
gone up, in many cases a des- 

eration answer to a difficult service problem—dirt condition, 

echanical attack, radio noise, arcover failure. And the 

5-year service record of these insulators shows 

hem to stand up better, with fewer 

ne outages, and lower replacement 

tio, than any other insulator 


Dw in use, 


LAPP INSULATOR COMPANY, INC., LE ROY, N.Y. 
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SAFETY SWITCH WITH “CLAMPMATIC” CONTACTS 


BullDog technicians put in years of labora- in the ON position, thus reducing heating 
tory research to develop these advanced —-simplified mechanism for positive opera- 
principles in safety switch design—more tion—modern streamlined cabinet—ample 
years of experimental engineering to prove interior wiring space without sacrificing 
them. Result: The BullDog Vacu-Break over-all compactness. Capacities from 30 
Safety Switch—far ahead of the field! Amp. to 1200 Amp. 


No other safety switch has the Vacu- Take the word of top-flight engineers in 
Break principle of arc suffocation—Clamp- leading plants of the nation. Or investigate 
matic contacts tight as a bolted connection for yourself. Write for illustrated folders. 


BUY WAR BONDS B U : L D O G SALVAGE PAPER 


Also Manufacturers of 
BOX 177, R. PK. ANNEX, DETROIT 32, ELECTRIC PRODUCTS COMPANY Sittin: Candlinaad Seticboord— 


MICHIGAN. in Canada: BullDog Elec- Circuit Master Breakers — BUStribution 
tric Products, Ltd., Toronto. Field Engj- DUCT, for “plug-in” power — Universal 


e oe F 5 ighti Indus- 
neering Offices in All Principal Cities. _ rete ed Pe eee "tos ds.” 
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SILICONES 


DOW COBNING, first in silicones, 
is fully equipped with new plant and facilities for 
he production and distribution of an expanding line of silicone products 


American industry has been quick to utilize the new Dow Corning Silicones—to see the 
potentialities inherent in their higher order of heat stability, chemical inertness, water 
resistance, and dielectric properties. Dow Corning is now supplying, directly or through 
selected distributors, the following silicone products: 


Insulating Varnish . . . recom- 

: Water-white, odorless, inert 993 mended because of its extreme 
FLUIDS Silicone Liquids . . notable heat stability for impregnat- 

x theke low cole ol vVietielle ing, coating and bonding, and 

change over a wide tempera- waterproofing i inorganic insulating materials 


such as asbestos, mica, and Fiberglas cloth, 
ture range, low vapor pressure, water repellency, ak Gad sleeving. Other i cosbens 


and good dielectric properties. silicone resins and compounds are available. 


Open em 


: Ignition Sealing Compound .. . an 
{| 4 easily applied silicone waterproofing STOPCOCK GREASE 
compound having excellent dielectric : ‘ ms 
J ti iat A chemically resistant Silicone 
: ee te os essa Grease for lubricating stopcocks 
consistency of petroleum jelly. It neither hardens nik attend inane wlth 
nor melts at temperatures ranging from — 40° F. g : 
to 400° F. 


j Special Low Temperature Compound 
J: -.-- an oxidation resistant lubricant | PLUG COCK GREASE 

and sealing compound developed for ) J A Silicone Grease that affords easy 
use at temperatures as low as —70° F. operation of lubricated plug valves 
over wide temperature ranges in most diffi- 

A lubricating Silicone Grease for 

31 special applications in the tempera- 

ture range of —70° F. to 190° F. 


A lubricating Silicone Grease for 

4] special applications where operat- 
ing temperatures range from 0° F. 
to 400° F. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
ADDRESS ALL INQUIRIES TO BOX 592 
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Once the farmer gains confidence in ’round the clock continuity of 


electrical service his monthly bills for power grow bigger as new 
applications are woven into the pattern of his everyday life. 

To insure the dependability which successful farm operation 
demands, specify Copperweld-Copper Conductors, which provide: 
@ PERMANENT HIGH STRENGTH e HIGH CONDUCTIVITY e RUG- 
GED, VIBRATION-REDUCING, THREE-WIRE DESIGN @ COMPLETELY 


NON-RUSTING CONSTRUCTION @ GREATEST OVERALL ECONOMY. 
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AIR PREHEATER 


The Ljungstrom operates on the continuous, regen- 
erative, counterflow principle. As hot gases pass 
through the heating section of the unit, metal ele- 
ments of the rotor soak up the heat then rotate into 
another section, sealed from the first, where this 
heat is transferred to the air or gas to be heated. 























ENGINEERING 


In addition to its contribution to higher heat recoveryin ploying heated air or other heated gases. Dehydrating 
steam generation, the Ljungstrom Air Preheater has _ plants, too, are looking further into its possibilities. 
other important industrial applications. If your process 
sequen, ox cane ky acs Eea destc Ch al E NGIN E ERING SERVICE 
up to 1,400 deg. F., it will pay you to investigate the The engineering staff of The Air Preheater Corporation 
possibilities of the Ljungstrom. is prepared to assist you in applying standard or spe- 
Today, preheat engineering is improving copper cial types of Ljungstrom preheaters to combustion 
smelting, aiding operation of waste disposal plants, improvement or to other, newer, uses. So that you may 
lowering the cost of production of synthetic rubber. benefit from designing the Ljungstrom into your plant 
Chemical and metallurgical industries are exploring _ or process, call in the preheat engineer while plans are 
its potentialities as applied to all their processes em- _ still in the formative stage. 


AIR PREHEATER 


CORPORATION 
Executive Offices: 60 East 42nd Street. New York 17,N.Y. * Plant: Wellsville. N. Y.. 
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Control properly selected and applic; 
makes it easy to put motors through thei; 
paces ...to stand up and deliver. Applica 
tion of control can be greatly simplified 
also by making one supplier responsible fo; 
the entire motor drive. 

Westinghouse motor control not only 
covers the entire range of standard a-c and 
d-c controls and accessories for every type 
of drive, but many specialized types of 
control like those shown at left. Regard. 
less of the job, you are assured of a com- 
pletely co-ordinated installation. Call your 
Westinghouse office, or write Westing- 
house Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pa. 


standard motor control » 
| greatly simplified by this 2% 
page Buying Data book. Ifya 
do not have a copy, phon 
or write your Westinghoux 
office for Catalog 7000. 


Westinghouse 


PLANTS IN 25 CITIES ... OFFICES EVERYWHERE 


Motor Control 
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IN THE BATTERY ROOM DEPENDABLE 
EXIDES ARE STANDING GUARD... 


From America’s Central Stations, 
hundreds of millions of kilowatts 
are generated every 24 hours... 
turning the wheels of war industry 
and meeting every essential con- 
sumer demand. It is a noteworthy 
accomplishment, even when meas- 
ured by the other impressive achieve- 
ments of these record-making days. 
In the battery rooms of a large per- 
centage of these sta- 
tions, Exide Batteries 

are on control bus 

duty, ready to re- 

spond promptly and 

powerfully when- 

ever needed. 


Exide makes several types of storage 
batteries for control bus operation. 
These batteries have earned the 
confidence of engineers everywhere, 
and their widespread use in public 
utilities and private industrial plants 
is proof of their dependability, 
long-life and ease of maintenance. 
When you buy an Exide, you Buy 
to Last. 


Whatever your bat- 
tery problems, Exide 
engineers will be 
glad to help you 
solve them: 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 
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A TRACE OF 


and Burndy adds 20% to the strength of cast electrical CONNECTORS 


Get its leadership 4 
connector development, Burndy ny 
supplies cast electrical connection 
made from Burndy alloy #113L.., 
a new high-copper alloy containiy 
*Lithium. This important additin 
of Lithium, in correct amount, pr 
vides denser, finer grained casting 

. - with tensile strength increase 
20%, elongation increased abou 
20%, and coefficient of friction 
materially reduced. 

Thus today, Burndy cast electrie 
connectors provide an even greda 
margin of superiority than in th 
past. Far stronger and tougher, the 
can be installed with greater appliel 
pressure, and are more readily co 
formable to the conductor . . . asew: 
ing a tight, durable, full-contact-ara 
connection. 

For complete information on thee 
or any other type of electrical co 
nectors, write connector headqur 
ters . . . Burndy Engineering (, 
Inc., 107-J Bruckner Boulevard, Nev 
York 54, N. Y. 


tn Canede: Canadien Line Materials, Limited, Toronto 12 
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@ Circular Cong, 
with uniform” 
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® Coils are mounted concentric 
Core and held firmly in plac | 
eliminating possibility o movemen 
during transportation or in service. 


@ High Voltage and Low Voltage 
Coils are readily, removable from 
Core as a unit, permitting minor “ 
repairs or replacement of Coils with 
minimum ‘time and expense. 


@ Generous size of Core and Coils 
results in high, short-time overload 
capacity. 

A thorough haiottsdee of trans- 


former design, supplemented by a 
careful analysis of operating and 


maintenance problems, have resulted Coil mounted firmly on Core before yoke steel 
in many desirable operating features is built in. 


being incorporated in Pennsylvania 
Distribution Transformers. Some of 
these are listed above. 


4 


NaS 
TRANSFORMER RINT 


808 RIDGE AVENUE WN. S PITTSBURGH 12, PA 


Core and Coil unit ready for assembly. 
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Oeliser for you! 


PRODUCING THE FINEST in electrical 
wires and cables — over 60 types for 
every purpose—is Roebling’s job. From 
- bare copper wire and strand to tough 
power cables .. . they’re all made to the 
same high standards...to give superior 
pexi ormance. 


And it’? 
saler who makes them available to you 
..even under today%g trying conditions. 


our Roebling electrical whole- 


You can count on him... to provide a 
wide variety of Roebling and other 
quality products ... for delivery when 
and where wanted... at a fair price. 


Look to Roebling electrical wires and 
cables . . . and to Roebling electrical 
wholesalers . . . to fill your needs. To- 
gether they’re at your service — for 
your profit! 


JOHN A RQEBLING’S SONS COMPANY 


2, NEW JERSEY 


- | 
bed | 


Branches and We 


o 


in Principal Cities 


WIRE 
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PRACTICAL PLANS for 


caibamibe ae . that 
power plant reliability, efficiency 

When the urgency of war production begins 
wind into the pattern of peacetime competition, 
plant engineers will want to be ready in ac 
step-by-step plans for urgently needed 
and expansion of existing facilities. Properly drawn 
such plans will help speed reconversion of their own 
industries and hasten acfion in providing for fully in- 
tegrated power services having the high overall effi- 
ciency and flexibility for changing conditions that 
future operations will, demand. © 5 Aa 


Thinking and planning for tomorrow today is o s tob ry 
B&W engineers are ready to tackle in partnership 
with power engineers of industry. Their long leadership. — 
in meeting steam power reauirements has been greatly => 
augmented by much more valuable experience sont ier 
in serving the industry war needs. 


When the time comes to specify equipment for the 
future, there is a B&W boiler for any combination of 
conditions . . . capacity, pressure, temperature, feed- 
water, fuel and space . . . to be met. Whatever the 
type needed, it is built for the job, thus assuring the 
highest standards of performance, continuity of service, 
high overall station economy and greatest return on 
the investment. 


Beet eee if 
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BABCOCK & WILCOX 


THE BABCOCK & WILCOX CO.°* 85 LIBERTY STREET, NEW YORK 6, N. Y. 
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A SAMPLE PAGE 








A NEW BOOKLET JUST PUBLISHED 


The A.S.T.M. calls it D-495: A 
flat portion of the sample is placed 
beneath the points of two tungsten- 
tipped electrodes, which have been 
adjusted to a gap of 0.320 inches, 
and a high-voltage, low-current AC 
are is increased at one-minute inter- 
vals until the material fails by be- 
coming conducting. The frequency 
is 60 cycles per second, the open- 
circuit voltage is 12 to 15 kilovolts, 
and the sequence of current steps is 
as follows: 


Sequence of Current Steps 








This progressive increase is car- 
ried either to failure of the material 
or until the current has reached 100 
milliamperes, but is not continued 
beyond this latter point for fear of 
burning the electrodes. However, 
practically all materials will have 
failed before this. 


The first three steps in the above 
table makes use of an interrupted 
current cycle since a less severe 
condition than a continuous 10 mil- 
fiampere arc is desired but a lower 
current arc would neither be steady 
nor impeccably continuous. Hence 
the interrupted arc. The surface of 
the sample should be clean and dry, 
for the presence of dirt, grease, mois- 
ture, or dust can seriously alter the 
results. Also, the Electrodes must 
be kept clean or wide variations in 
results will be attained. Even so, 
there will be a certain amount of 
variation, depending upon the by no 
means constant length or course of 








C-D Electrical Insulating Materials 


V. Are Resistance Tests 










the track which appears im the test 
piece. This track is equivalent to a 
burnt pathway, for the sample is 
carbonized by the passage of the arc. 
Considerable heat is generated as 
can be seen im the table, and this is a 
contributing factor in the break- 
down ; in fact, most organic mater- 
ials will emit acrid smoke from the 
test area just before the actual track- 
ing takes place. 

In most insulating problems, the 
information obtained by this test is 
of no use whatsoever. But in the 
case of such equipment as circuit 
breakers, or switches, or similar ap- 
plications where there exists the 
possibility of arcing over the mater- 
ial, then it becomes of vital impor- 
tance. The arc should certainly not 
be formed through the material as 
readily as through air, and the ma- 
terial should be of such a nature that 
arcs may, if necessary (or if acci- 
dental) flash across its surface with- 
out setting up a permanent track, 
which would allow conduction along 
this carbonized path and eliminate 
the usefulness of the dielectric. This 
latter possibility could be definitely 
dangerous in a piece of improperly- 
designed equipment. It should also 
be remembered that a high energy 
arc may of course cause tracking to 
take place nnich more readily than 
a low energy arc ; this statement may 
seem obvious, but it not only stresses 
the fact that the insulation should 
be designed to match the equipment 
and the circuits but also covers the 
case where a low energy arc is coup- 
led with surrounding requirements 
that may make it advisable to use a 


May 13, 


material whose arc resistance per se 
seems dangerously low. 


When interpreting either test re- 
sults or average values given for an 
imsulating material, it is best to pro- 
ceed with care for the truth of the 
matter is that this test has been de- 
signed more particularly to classify 
materials into types than into grades. 
Unless the differences in values are 
on the order of 2 to 1, these differ- 
With sufficient experience and par- 
ticularly if the actual testing itself 
can be observed, it is possible to 
draw finer distinctions, but in gen- 
eral any tendency to consider as sig- 
nificant results varying, for example, 
from a value of 10 to one of 14 see- 
onds would be patently absurd ex- 
cept in the case of an arc of very 
low energy. This does not neces- 
sarily mean that test results cannot 
be listed as definite values, but rath- 
er that interpretation of such data 
should always be on the cautious 
side. 

As might be expected from the 
considerable difference in the types 
of material, the products of Con- 
tinental-Diamond show a_ wide 
range of arc resistance values, with 
Diamond Vulcanized Fibre heading 
the list and Dilecto and Celoron well 
down at the bottom. 

With the help of special finishing 
varnishes it is of course possible 
to raise the arc resistance of Dilec- 
to to values as high as 100 seconds. 
Whether or‘not this step is taken 
will depend upon the surrounding 
conditions of the application. 
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ere is a new, practical Booklet, prepared to answer the questions 
H and meet the needs of engineers who are contemplating the use of 
laminated plastics, vulcanized fibre, or other insulating materials 
in their postwar products. It contains highly useful data on 9 
different tests, and much information on insulating materials. Data 
includes properties — forms — graphs — fabrication — design — uses. It 
will pay you to write immediately for a complimentary copy. 


% ARC RESISTANCE TESTS 


30 PAGES OF CONTENTS INCLUDING— 
%* DIELECTRIC CONSTANT AND LOSS FACTOR TESTS 
% DIELECTRIC STRENGTH TESTS 


* TESTS ON THE INFLUENCE OF WATER 
* TESTS ON THE INFLUENCE OF TEMPERATURE 
* TESTS ON THE INFLUENCE OF FREQUENCY 


Yes...30 pages of authoritative data and test results—yours for the asking! 
C-D PRODUCTS 


Plastics 
ECTO—A Laminated Phenolic. 
SELORON—A Molded Phenolic. 
ENE—A Pure Resin Plas- 
tic Especially Suited to U-H-F 
Insulation. 
VEG—Plastic Chemical Equip- 
ment, Pipe, Valves and Fittings. 
NON-Metallics 
DIAMOND Vulcanized FIBRE 


iCOID — Resin Impregnated 
Vulcanized Pibre. 


EW YORK 17 « 
PARTANBURG, S. C. 


MICABOND—Built-Up Mica Elec- 
trical Insulation. 


Standard and Special Forms 
Available in Standaed Sheets, 
Rods and Tubes; and Parts 
Fabricated, Formed or Molded 
to Specifications. 


Descriptive Literature 
Bulletin GF gives Comprehen- 
sive Data on all C-D Products. 
Individual Catalogs are also 
Available. 


DISTRICT OFFICES 
CLEVELAND 14 


° CHICAGO 11 
SALES OFFICES IN PRINCIPAL CITIES 


2 
. WEST COAST REPRESENTATIVES 
MARWOOD LTD., SAN FRANCISCO 3 


® 
IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


& ee WRITE TODAY FOR YOUR FREE COPY 
C : 


ae: | errs FIBRE COMPANY 


Established 1895..Manufacturers of Laminated Plastics since 1V1I—NEWABK 15 - DELAWARE 
late enen nn e  e  e d 
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Deep into many Arctic regions, electricity is being carried for the first 
time in history, thanks to Laytex-insulated wire. 














Rubber insulation at Its Best 
Yes, worldwide war has subjected Laytex to many new conditions — 


not only freezing cold, but tropic heat, moisture, and shattering shock UO: S. 
— greater strain and wear than any single wire was ever meant to 


withstand . . . to a degree far beyond what was expected. 


ELECTRICAL 
WIRES AND CABLES 


Right now, the entire output of Laytex Wires and Cables is required 
for military needs. One day, Laytex will be once more available for 
Residential and Commercial Buildings, Police and Fire Alarm Systems, 
Communications, Signalling, Power, Control, and other exacting 
services. 


Listen to “Science Looks Porward’’—new series of talks by the great scientists of Americamon ° 
the Philbarmonic-Symphony Program, CBS network, Sunday afternoon, 3:00 to 4:30 E.W.T. Serving Through Scienc e 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenve + Rockefeller Center « New York 20, N.Y. © in Canada: Dominion Rubber Co., Lid. 
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Type GRF—the adaptable 


CONDULET 


(CONDULETS are made only by CROUSE-HINDS) 





Type GRF Condulet for Surface Type GRF Condulet for Flush Mounting. With 
Mounting. With Mounting Feet. Slotted Holes for Nailing to Concrete Forms. 
























daptable— many uses. Takes blank or hub covers; 

terminal blocks; many Condulet accessories; standard 
4" outlet box covers and wiring devices. Can be used 
asa 

Junction Condulet 

Plug receptacle Condulet 

Lighting fixture Condulet 

Fixture hanger Condulet Piette ie 


Fixture Hanger 





Plug Receptacle 


onvertible. At any time after installation Type GRF 
Condulets can be quickly converted to other uses, as 
all attachments are interchangeable. 


ast Feraloy Strong and durable. Wide gasket surface 
for tight and weatherproof assemblies. 


Bosses for drilling and tapping on sides and back. SOO ES, 
Will be furnished blank or factory tapped with tapered ' Distribution 
threads in any arrangement for 42, %, or l-inch conduit. bores arse ve 


2 Styles. For flush or surface mounting. 
3 Depths. 1%, 2%, or 3 inches inside. 


" Wholesalers 





Listed in Condulet Catalog No. 2500, Section 15, Page 31. en = yee Vapors 


CROUSE-HINDS COMPANY 
SYRACUSE 1, N. Y., U.S.A. 


ag ae Boston Chicago Cincinnati Cleveland aan Denver Detroit Houston Indianapolis Kansas City Los Angeles Milwaukee Minneapolis 
York Philade)phia Pittsburgh San Francisco .-Seattle, St. Louis .Washington. Resident Product Engineers: Albany Atlanta Charlotte New Orleans 
CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 


_CONDULETS - TRAFFIC SIGNALS -: AIRPORT LIGHTING - FLOODLIGHTS 
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The National Telephone 
Supply Company 


5100 SUPERIOR AVENUE ° CLEVELAND 3, OHIO 
©., LTD., HAMILTON, ONTARIO, CANADA 


Canadian Mfr.: N. SLATER C 
Export Distributor: INTERNATIONAL STANDARD 


ELECTRIC CORP., NEW YORK, N. Y. 
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@ Do you know whether your transformers 
are underloaded ? 


’ 
ELPECO $ @ Do you know whether your transformers 
NEW LOAD INDICATOR are overloaded ? 


TRANSFORMER 
F OR YOUR Elpeco’s New Load Indicator gives you year-round readings, 


S| A PERMA NE N T records every load on your system, and enables you to 
INSTA LLATION! save by using smaller transformers or larger transformers 


where there are underloads or overloads! 


In no sense is Elpeco’s Load Indicator a mere meter. It is o 
permanent installation on your transformer fo record the 
load day in and day out. The time-lag feature of this device 
prevents swing loads indicating. It is long-lived, durable, 
and free of upkeep cost! 


With Elpeco’s Load Indicator you get a true knowledge of 
your transformer loads at minimum cost . .. a cost that is 
really nothing compared to the transformer savings it offers. 
The moderate price of Elpeco’s Load Indicator permits 

permanent installation. A new informative bulletin has been 
prepared on these Indicators, and is offered you free to 
further acquaint you with this worthwhile device. Scores of 
requests have been received for this Bulletin within the past 
two months, and we invite you to write for your free 
copy today. 





ELECTRIC POWER EQUIPMENT CORPORATION, 
412 North Eighteenth Street, Philadelphia 30, Pa 


Send me FREE your Bulletin $4600 describing Elpeco Load 
indicators. 


WRITE FOR FREE BULLETIN 


Name... 
Address 


Res cxcaaas 
: Company... 


OR 29 YEARS MANUFACTURERS OF 
PUALITY SWITCHGEAR AND DEVICES 


ELECTRIC POWER EQUIPMENT CORPORATION 
412 NORTH 18TH STREET, PHILADELPHIA 30, PA. 
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LONG LIFE AND 
DEPENDABILITY 













1916—A midwest tele- 
phone ex ei a 
Gould Plante battery in 
1916. After 20 years con- 
tinuous service only a few 
parts needed replacing to 
restore its efficiency. 





















1912—A 64 cell Gould 
Plante battery was in- 
stalled in the electric labo- 
ratory of the University of 
Nebraska. It is still in use 
after 33 years of contin- 
uous service. 

















Plante one-piece, pure 
lead positives have ribbed 
surfaces that are electro-chem- 
ically treated to coat them 
with a dense film of positive 
active material. This film 
minimizes further peroxi- 
dization of the base lead 
structure and is one of the 
reasons for Plante’s ex- 
i service life. 


















ie ones 1910—T his battery 
ae actually powers the 
— {Pax motors of a large swing 
2 aa bridge. After 26 years 
of steady cycle opera- 
Nanaia tion there was no no- 
e.. ticeable depreciation. 


















Plante Dual Sus- 
pension and element 
support transmits ele. 
ment weight to the jar 

































1907— Another veteran bridge walls. This prevents pre- 
worker, this Plante battery mature failure due to dis- 
ran steadily from 1907 to 1933. tortion, cover breakage, 
Then a location change made or short circuits. 


certain new parts necessary 
and the battery continued in 
use. 


Write . Dept. 125 fo 
Catalog 1000 on Gould 
Sealed-in-Glass Batteries 
for Stationary Appli- 
cations. 


reli ae 
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1904—A “Gold Medal” 


Se winner at the Louisiana 
~ Purchase Exposition in 

“> 1904, this Plante battery 

— | still supplies direct current 









needs at the University of 
Illinois. 










1902—Installed in the U. 
S. Bureau of Standards 
this Plante battery was 
still in excellent operating 
condition when retired in 
1933 because of equipment 
changes. 














FOR EXCELLENCE IN STORAGE BAT- 
TERY PRODUCTION AT DEPEW PLANT 
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SEALED IN: 


Maximum Power 
Minimum Deterioration 


Between insulation and outer sheath, K-D Metallized Paper Tape 
acts as an electrostatic shield. . . eliminates power leaks due to 
corona... reduces excessive ionization. 


As a barrier between conductor and oil-impregnated paper insula- 
tion, K-D Metallized Paper Tape prevents chemical reactions that 
lead to cable deterioration...provides uniformity of electrical stress 
by giving a smooth base for winding insulating tape. 


PAPER-INSULATED POWER CABLES wrapped in Keller- 
Dorian Metallized Paper Tape deliver more power at 
the meter... longer, more efficient cable service. That’s 
because use of the tape results in higher dielectric 
strength ...greater breakdown values...higher safety 
factor...slower thermal aging of impregnated paper 


... Improved power factor 


You can get these advantages by specifying Keller- 





Dorian Metallized Paper Tape protection in ordering 
electrical wires and cables. Keller-Dorian Corporation, 
Empire State Building, New York 1, N.Y. 


You'll find K-D Metallized Paper Tape, in many stand- 
ord types or to your specifications, in wires and cables KELLER-DORIAN 
made by these leading manufacturers: 

General Cable Corporation CORPORATION 

General Electric Company 


Okonite-Callender Cable Co. Empire State Building, New York 1, N. Y,. 


Simplex Wire & Cable Co. 
U.S. Rubber Co. METALLIZED PAPER TAPES 


FOR ELECTRICAL WIRES AND CABLES 
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This 
insulator... 











The engineer turns his design over to the Manufacturing Department 
for atrial run. The boys in the laboratory grab the results and give 
*em the works. 


Their report is studied and on the basis of the procedure established 
by the trial run, the unit goes into production. 


We could leave it there and the majority of the production insulator 
would undoubtedly come up to specifications. But that’s not enough. 
The longer life, higher strength and greater uniformity and stability 
designed into the insulator to save you time and money must extend 
to every last insulator built. That’s why all along the line from the 
receipt of the raw materials until the final nail is hammered into the 
last crate, a constant, continuous control is exercised over every 
ingredient, part and process. 





This is Locke quality and its only measure is performance in service. 


The original Cap and Pin And service records on millions of Locke insulators operating in all 
Type Suspension Insulator, parts of the world fully testify to the very real benefits you derive from 


designed and manufactured ° ; - 
by Locke in 1903. the extraordinary attention we pay to even the smallest detail. 
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FREE FOR THE ASKING! 


' Write today for your Free Varnished Tubing 
samples ranging from size 0 to 20 to fit wires 
from .032 to..325 inches . . . other valuable aids, 
are the M-R Guide Book of Electrical Insulation 
... the Wall Chart with reference tables, elec- 
trical symbols, allowable capacities of conduc- 
tors, dielectric averages, thicknesses of insulation 
and tap drill sizes... and the M-R Wax and Com- 
pound Guide Book ...they are full of valuable 
- information...write for them on your letterhead. 


ee ae 


UBING S*WAXES* COMPOUNE ss L 


MITCHELL-RAND INSULATION COMPANY, INC. 


31 MURRAY STREET ele il-lil-l mse ysl NEW YORK 7,N.Y. 
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ELECTRICAL 
INSULATION 
HEADQUARTERS 

for 56 YEARS 
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THE M-R WALL SHEET 
THE M-R WALL SHEET 
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CLARE “Cectom-Sadt” RELAYS 


Help Micromax Electric Controls 
Maintain Precise Furnace Temperatures 
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Clare Type “C” Relay is used to regulate the flow of electric 
energy in the Micromax Electric Control. This product of Leeds 
& Northrup Company of Philadelphia, Pa., proportions the 
duration of “‘on-heat” to “‘off-heat” which provides the precise, 
even heat control demanded in the operation of electric furnaces, 
ovens and baths. 

To maintain precise temperature the Micromax Electric Con- 
trol employs two electrical balances: one to measure tempera- 
ture; the other to carry out control action. A knob on the control 
instrument is set to prevent temperature from overshooting the 
control point . . . especially important when a furnace is being 
brought to temperature under a full heat-head. 

Whenever the temperature leaves the control point, a Clare 
Relay modifies the on-off action of the contactor to readjust 
heat-input and restores balance in the control circuit. 

Leeds & Northrup engineers chose a Clare Relay for this im- 
portant part of their control unit because the flexibility of Clare 
“custom-building” gave them the sensitive, positive action, the 
absolute depeadatiliity, and the accuracy to meet most exactly 
their requirements. 

This use of Clare “Custom-Built” Relays to operate delicate 
controls is typical of the way in which engineers and designers ——S. 
everywhere are finding Clare the exact relay for the unusual +) Me od 
application. The Type “C” Relay offers you a design that permits | ° 
a wide range of contact ratings, the choice of five different con- 
tact forms or any combination of them, either flat or hemis- 
pherical contacts of rare metals or special alloys, coil windings 
to match the circuit and application. 

What is your problem? Let Clare “custom-build” a relay to 
your geatiicatioas. Investigate the ee for higher effi- 
ciency and reduced relay costs. Send for the Clare catalog and 
data k. Address C. P. Clare & Co., 4719 Sunnyside Avenue, 
Chicago 30, Illinois. Sales engineers in all principal cities. 
Cable address: CLARELAY. 


Contact springs employing any of these forms can be furnished. 
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CLARE RELAYS 


May 12, 1945 @© ELECTRICAL WO! 





AV TUSMe LOU LEG 
Dependable 
Qe) ee 


In everyday duty for utilities, FWDs regularly 
do 61 jobs. Including special jobs, there are 
more ... write for list. For all year ‘round utility 
truck work, you can always depend on FWDs. 


FWD trucks . . . rugged, reliable, modern... 
embody the highest development of the original 
four-wheel-drive principle, pioneered and ad- 


‘mn 


a 
. 
ke 


vanced by FWD since 1910. The true FWD 
principle with center differential and properly 
balanced power on all wheels, gives these 
trucks outstanding mechanical advantages and 
performance leadership ...the FWD principle 
that provides the power and stamina to get 
through... regardless of weather, road condi- 
tions or lack of roads . . . with greater assurance 
and safety. Balanced weight distribution on all 
four wheels conserves precious tires, replace- 
ments, oil and gas. As leaders in performance, 
economy and style, FWDs are a great “buy” for 
utilities. Their value is so widely recognized 
that they are used by over 200 utilities. many 
of which operate large FWD fleets. 


THE FOUR WHEEL DRIVE AUTO COMPANY, Clinfonville, Wisconsin 


Canadian Factory: Kitchener, Ontario 


TRUCKS 


> CRICnAL Excxysive. BORDERS 
‘OOR-waeet-puive. TROeY 
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The Record of a Microm: 
Helps With Overloads 


When war work causes big generators to approach an overloa 
condition (as many now do) the operating engineers are finding : 
new use for the Micromax Recorders of stator and rotor temper, 
tures. They are watching temperature as never before, because jt i 
temperature which eventually limits the load piled on a machine 
When a change in power factor or ambient temperature permits ; 
load increase, the stator and rotor temperatures are watched to sy 

. how much! 

















Because a generator’s field may change in temperature more rapid) 
than does the stator, the Micromax Field Temperature Recorder 
sometimes a more sensitive guide than the Stator Recorder, especial) 
under conditions of poor power factor. When a difference exists, it 
is accentuated by the fact that the Field Recorder is a single-point 
instrument, giving a continuous record of the temperature of th 
entire rotating mass of copper, whereas the Stator Recorder mes 
ures 8 points, so that none is continuous. For this reason, the Field 
Recorder may be more frequently consulted in routine operation 














The fact that the stator temperature does move more deliberate!) 
however, makes many engineers prefer it as an operating guide, and 
complete protection against overheating requires that both field and 
stator recorders be the “insurance policy”. They are equipped ‘o 
signal lights and horn or bell, and stand always ready to give over 
protection to generators, whether they be heavily loaded or overheated 
by accident. 


Both of these Micromax Recorders are described in Catalog \-33 
161, “Micromax Temperature Instruments for Electric Power 
Equipment”, which is sent on request. 


















MEASURING INSTRUMENTS + TELEMETERS - AUTOMATIC CONTROLS + HEAT-TREATING FURNACES 


@ Slogan For Every American 







Jrl Ad N-33-161(6) ‘ 
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stantly and simultaneously, stock 
otation tickers flash minute-by- 
nute market reports from coast 
coast. These business pulses of 
nation must be accurate and re- 
ble, and to help assure uninter- 
pted service, Western Union em- 
bys cables protected by VINYLITE 
stic insulation! 
In this application—as in others, 
floors and out——- Western Union 
ds that VINYLITE plastic insula- 
brings valuable advantages 
er older types. Its dielectric 


Ak gpm 


strength permits thin-wall, small- 
diameter construction. It is highly 
resistant to aging, flame, moisture, 
abrasion, and most acids, alkalies, 
alcohols, and solvents. It remains 
flexible even at low temperatures. 
And VINYLITE plastic insulation can 
be made in a wide range of colors 
for easy identification — opaque, 
transparent, and crystal clear. 

On instrument wire, you will prob- 
ably find, like Western Union, that 
VINYLITE plastic insulation has bet- 
ter heat resistance than insulation 


inyii TRADE-MARK 
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formerly used. You will find, too, 
that it brings new standards of out- 
door performance where wide tem- 
perature variations and heavy ex- 
ternal loadings on the conductors 
are encountered. Write Department 
28-VR for the booklet “VINYLITE 
Plastics for Wire and Cable Insula- 
tion.” 
BAKELITE CORPORATION 


Unit of 
Union Carbide and Carbon Corporation 


3 
30 East 42Np St., New York 17, N.Y. 
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Kidde Kills 
Tough 
Fires 



















e Choking fires in electrical equip- 
ment in their incipient stages is a 
simple job—for the Kidde Wheeled 
Extinguisher. Ordinary water-type 
extinguishers can’t do this job... but 
the Kidde model 50 wheeled unit, 
with its specially designed horn and 
nozzle, kills these tough blazes fast 
by smothering them under a thick 
blanket of carbon dioxide gas. 


This dry, inert, non-conducting 
gas quickly penetrates through open- 
ings in housings, or mazes of wiring, 
to blast out all flame it meets. There’s 
no danger of shock to the operator 
---No rotting of insulation or water- 


\ a“ = 
\\ Walter Kidde & Company, Inc. + 140 Cedar Street, New York 6,N. 









soaking of apparatus...no after-fire 
mess to be cleaned up. 

When fires break out in flammable 
liquids, Kidde equipment is equally 
fast, equally safe... extinguishing 
the flames without contaminating 
or diluting the liquids. 

Look over the accompanying list 
of typical fire hazard areas. If any 
of them need protection, call in a 
Kidde representa- 
tive — you'll find 
him wise in the 
ways of fire pro- 
tection. Drop us 
a line. 
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But eoday there is a new tren: 
Crocker-Wheeler Protected-Type 
motors, besides having the surplus capac 
designs, provide protection against 1 


They may be used for many services for which 
enclosed and partially-enclosed motors have been 
specified in the past, and yet, Pro- 

tected-Type Motors cost no more 

than open motors. 


A DIVISION OF JOSHUA HENDY 
Granch Offices: BOSTON - BUFFALO-CHICAGO-CINCINNATI -CLEVELAND-DETROIT 
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-WHEELER 


(RON WORKS, AMPERE, NEW JERSEY 
LOS ANGELES- NEW YORK -PHILADELPHIA-PITTSBURGH-SAN FRANCISCO- WASHINGTON 
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THIS BOOKLET CAN HELP YOU 
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SEND FOR YOUR COPY TODAY 


‘‘Save thousands’’ 'is no catch 
phrase— The rust preventives detailed 
in this !avishly illustrated, compre- 
hensive, 40-page booklet have helped 
salvage literally thousands of dollars 
from the billion-dollar loss each year 
to Demon Rust. 


Every man who has anything to do 
with metals will find this booklet 
most instructive. Write for free copy 
to: Shell Oil Co., Inc., 50 West 50th 
Street, New York 20, N. Y. or 100 
Bush Street, San Francisco 6, Calif. 
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... OILS... FLUIDS... COMPOUNDS 
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LLINGIS 


TRANSFORMER BUSHINGS 


made to customer's specifications 


Tu ESE bushings are not carried 
as standard stock items but are 
made in accordance with speci- 
fications furnished by customers. 
Each individual need is thereby 
specifically provided for and 
can be duplicated at any time 
with the assurance of uniformity. 

Control of production methods 
assures uniformity of ILLINOIS 
Porcelain. Internal Stress is eli- 
minated—exact dimensions are 
assured—accurate kiln firing 
prevents strain. 

These bushings can be stand- 
ard glaze or radio interference 
proof glaze. Dry Type Bushings 
are made for all voltages up to 
34.5 kv. Gasket Seats are smooth 

and ground when required. 





mnnh ELECTRIC PORCELAIN ae 
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PRODUCTS 


BH SPECIAL TREATED FIBERGLAS SLEEVING 





l. YOU NEED an electrical insulation that’s not 
affected by temperatures up to 1200°F., yet is 
unusually flexible, workable and durable, you'll 
find it in BH Special Treated Fiberglas Sleeving. 
Even in direct contact with heat units this re- 
markable sleeving won’t burn. 

Reason? It’s made of inorganic Fiberglas and 
treated by the exclusive BH process. No saturant 
is used, yet the sleeving won’t fray when cut and 
it is permanently flexible. In addition to many 
other properties it is moisture, oil and grease re- 
sistant . . . works easier, simplifies assembly and 
lasts longer. Made in natural color only—all 
standard sizes. Get your free samples today and 
compare! 


HERE’S ANOTHER NON-BURNING SLEEVING 


BH Extra Flexible Fiberglas Sleeving won't 
burn because both yarns and impregnation are 
non-inflammable. This high quality sleeving has 
all the advantages of pure Fiberglas, is toughened 
against abrasion, is non-fraying and non-stiffen- 
ing. It lasts indefinitely without rotting or crack- 
ing—the ideal all-purpose electrical insulation for 
all kinds of industrial equipment and home appli- 
ances. Available in all standard: colors and sizes 
from No. 20 to 5%”, inclusive. Put it to the 
toughest tests you know and watch the results! 


ALL BH PRODUCTS AVAILABLE IN STANDARD 
36” LENGTHS AND 500-FT. COILS 





Dept. W Conshohocken, Penna. 
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with Large Banks of C-D 


Large blocks of leading reactive current can be obtained quickly by 
using banks of Cornell-Dubilier Capacitors. Voltage can be increased 
at critical load points in this way, which will also improve system 
capacity. Many utilities have found the answer to this problem by 
using C-D’s in banks of 8,000, 15,000, 20,000, 40,000 KVA, etc., to 
provide large concentrated loads. 

C-D capacitor banks, quickly reassembled, will meet variations in 
corrective capacity to conform to load requirements, affording the 
electrical and physical flexibility not available in other types of cor- 
rective equipment. Our engineers will gladly advise on specific appli- 
cations of C-D capacitor banks for your system. One of our field 
engineers is near you, call on him for information. Cornell-Dubilier 
Electric Corporation, South Plainfield, New Jersey. 


Tee 
CAPACITOR 
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C-D CAPACITORS IN SUB STATION 


. These 720 Kva, 4160 volt, 3-phase,60 cycle 

Dykanol “A” indoor station-type copacitors 

are installed in the substation of o forge 

Eastern utility. They are automatically switched 
by voltage control. 
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Photo courtesy Marion Steam Shovel Co. 


C arson brushes that are tough mechanically, and tough and rotaries requiring high commutating ability. The 

electrically, are mecessary to keep giant 35-cubic-yari heavy-duty Grade AX5’s are outstanding brushes for D.C. 

| electric coal strippers working smoothly, efficiently. shovel motors, as well as for all classes of traction, mine 
“National” Grade SA45 brushes for the generators and and mill motors. 

Grade AXS5 brushes for the motors are helping many of The long research and the manufacturing experience 

these giants maintain splendid performance recordseven _ that have so well fitted these brushes to their jobs have 

in the face of extremely heavy loads, repeated current also enabled National Carbon to develop brushes of high 


surges and continuous operation. performance and efficiency ratings for all kinds and sizes 
Grade SA45 brushes were developed for use where of rotating electrical equipment... for any duty! 
commutating conditions are especially severe, as on elec- Whatever your brush problems may be, you are invited 


tric shovel generators and other D.C. generators, motors ___ to call on our nearest Division Office for assistance. 
The word “National” is a registered trade-mark of National Carbon Company, Inc. ° 


NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 


General Offices: 30 East 42nd Street, New York 17, N. Y. 
Diwision Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 


KEEP YOUR EYE ON THE INFANTRY...THE DOUGHBOY DOES !I! 
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’s EASY to i. 
71 oe ae 


TYPE BB-I 


to 1200 amperes, 7.5 to 34.5-ky. inclusive 
d 600 and 1200 amperes. 7.5 to 69-kv. 


C. H. Cutter Pierce G. Fredericks 
5 Securities Bidg 90 West St 
Seattle 1, Wash New York 6, N. Y. 
A. A. Marrs 
J. E. Redmond Co 
448 W. Madison St. 
Phoenix, Ariz. 


Cc. C. Musgrove 
508 Insurance Bidg 
Dalias |, Texas 


, ar J. D. Brosnan 
ty Block 426 Investment Bidg. 
Utah Washington 5, D. C. 


ther Representatives in Principal Cities 


SHOP 
ASSEMBLY 
BY SKILLED 
MEN WHO 
Buy 
WAR 
BONDS 
W posie opening or closing is required of disconnects, you want easy. 


positive operation—without sticking or misalignment that causes 
trouble. 


Pacific Electric disconnects assure you of easy opening at all times be- 
cause the Pry-Off Safety Latch incorporated in the ring unlocks the blade 
at the first pull of the switch hook, then acts as a lever against the tongue, 
prying open the blade. Heavy ice is broken easily. 


In closing you have perfect alignment of blade and contact because 
the base is made of formed channel steel, stiffer and stronger than ordinary 
design so the base does not “belly down”. Alignment is right for rapid, 
easy switch closing. 


Full-current-carrying ability is offered by the high-pressure ribbed con- 
tact together with terminal pads cast of one-piece high-conductivity-copper 
alloy. 


Thousands of these disconnects have been purchased throughout the 
nation and have proved teliable.in every detail. Full information is yours 
for the asking. 


Pacific Electric Mfe. Corporation 


5815 THIRD ST.,SAN FRANCISCO 24, CALIF. 


P.O. BOX 419, GARY, INDIANA 
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UR AN Oe RE 
INSULATION ON NAVY 
OVE Cea ee eee 


Cover and base for this Struthers 
Dunn relay used in Navy electricg 
equipment are molded of MELMAC 
The high arc and shock resistance of 
this plastic are not affected by mois- 
ee Seelam RESO ae eee 


gu le ea ie eee eat te 


ee Oe a 


Outstanding electrical properties, coupled 
with the high flexural strength of MeLmac* 
P-3020, a chopped-cotton-fabric-filled 
plastic, enable it to meet rigid N. A. F. 
specifications for electrical insulation. 
Because of the high rating of this plastic 
as an arc-resistant, shock-resistant ma- 
terial, and because it is able to maintain 
these outstanding properties under the 
most varied service conditions, MELMAC 
is used for base and cover on these 


designed for 200 amps., 28-volt D. €: 
operation in aircraft use. 

Full details on Metmac P-3020 and other 
Mermac plastic molding materials developed 
by Cyanamid for use in ignition systems, 
electric controls, and other similar applica- 
tions where its excellent insulating proper- 


ties are essential, will be supplied promptly. 
*Reg. U. S. Pas. Of. 


AMERICAN CYANAMID COMPANY 
PLASTICS DIVISION 


Struthers-Dunn general purpose relays 30 ROCKEFELLER PLAZA - NEW YORK 20, N. ¥. 


(yanam dt Vastics 


Beetle - Melmac - Melurac 


fe  Laminac + Um 
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)ER FLUORESCENT 
s6 IN 21-INCH LAMP | 


0-Size Lamp Fits 


blic utilities, particularly those active 
educating the consumer to modern 
hting possibilities, will be interested in 

applications provided by Sylvania 
sctric’s new 21”, slim fluorescent lamp. 
Showcase illumination, for example, 
; always presented difficulties. First. 
atively high levels of light within the 
» are desirable. and the space into 
ich the source must fit should be kept 
small as possible. Then there are prob- 
ms of odd case lengths where the stand- 
1 T-8 lamps will not fit, leaving 


—— |. omer _ 


pnsequent gaps in the lighting. Also, 
ficiency demands a reflector of a size 
at does not fit closely around the lamp. 
Five-eighths of an inch in diameter, 
his latest addition to Sylvania’s minia- 
ure fluorescent line should be recom- 
ended for usé in window displays and 
howcases, where a minimum of obstruc- 
m to the line of vision is necessary. 
urther possibilities for using the new 
amp are in stair landings, doorways, 
cket windows and the bathrooms and 
tchens of homes. Although of the slim | 
ype, the lamp uses a standard FA-3 | 
hiniature bi-pin base and anFS-4 starter. . 


ae 


os 


y Published by SYLVANIA ELECTRIC PRODUCTS INC., Salem, Mass. 
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NEW POSITION INDICATOR 
ANOTHER SYLVANIA FIRST 


Plastic Base Fluorescents Have 


Added Over-the-Counter Appeal 


Representing another major advance in the moder lighting field, position indi- 
cators—molded into the new plastic base of Sylvania Electric fluorescent lamps— 
offer an exclusive feature that will boost over-the-counter sales. When the lamp is 
correctly inserted in the lamp-holder, an indicator. placed on the shoulder of the 


THE OLD -WAY: A final squint was 


needed to be sire lamp was correctly 
positioned. 


THE NEW WAY: Position indicator 


instantly verifies correct mounting. 


cap at right angles to the pins, points 
down. The touch of a finger is the only 


i . *.¢ ° 
~ cheék required for positioning. 


Since these new lamps can be installed 
more easily, replacement of dead lamps 
ean be made more quickly—obviously 
helping to maintain connected load. 

Besides, this sure method of checking 
lamp installation by position indicators 
will mean fewer lamps coming loose or 


Here is the new plastic base, moisture- 
and vapor-resistant, with position 
indicators. 


falling from their holders. Servicing of 
installations will be simplified—a factor 
of great importance. 

In addition, the new plastic base is 
unaffected by normal conditions of ex- 
cessive moisture or acid vapor in the air. 
A stronger, ribbed interior construction 
of the cap lessens the chance of a loose 


| base or pushed-in pins. 


SYLVANIA'Y ELECTRIC 


AKERS OF FLUORESCENT LAMPS, FIXTURES, ACCESSORIES; INCANDESCENT LAMPS; RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES 


LECTRICAL WORLD @ May 12, 1945 


83 





















SHELDON 




























CUT INSTALLATION 
COSTS! 


HEN you eliminate 
heating and solder- 
ing in making terminal 
connections you save 
time — cut installation 
costs! And when you use 
Sheldon EV-R-ON Sold- 
erless Cable Terminals 
you save time safely! 
EV-R-OWN lugs are simple 
to install and connect...a twirl 
of the Allenhead wrench sets the 
pressure-bar over the cable — ready 
for a final quick “clamp” that sinks 
the pressure-bar teeth into the cable, 
gripping it under high, non-loosening 
pressure. Vibration won’t bother them. They 
can't shake loose! 
EV-R-ON lugs, with high strength copper 
alloy bodies and Duronze bolts, are guaranteed 
by the name “Sheldon”. Gaaranteed by passing the 
utility industry’s toughest tests in the field...and in the 
laboratory ... pull-out, mechanical distortion, heat cycle 
and conductivity tests. 
You can cut installation and maintenance cost, and pre- 
vent power interruptions by insisting on Sheldon EV-R-ON 
| Lugs. Write today for specifications and price lists. Sheldon 
Service Company, 652 Hudson Street, New York 14, New York. 


Sheldon EV-R-ON Lugs are available 
for all cable sizes from 8 


solid to 1000 MCM. 
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ant to Draw Pow 
USE THIS 


W D-C VACUUM-TU} 
VOLTMETER 


HAVING the very wide d-c voltage rang 
0.05 to 3,000 volts with exceptionally hi 
input resistance, this new d-c v-t voltmeg 
is very useful in radio and electronic cireyj 
design and testing. 

Small, portable, lightweight, selfcn 
tained and accurate the new Type 72) 
Voltmeter is especially useful when volta 
measurements have to be made withoy 
drawing power from the circuit. 





















Se ee neem eee nee aoe 


FEATURES 


WIDE RANGE — 0.05 to 3,000 volts, in 7 fullsab 
values of 3, 10, 30, 100, 300, 1000 and 3000 volts, d 


HIGH INPUT RESISTANCE — Over 5000 megohms » 
ranges below 100 volts; 1000 megohms above 


GOOD ACCURACY — within +3% of full-scale on lop 
ranges to 30 volts; within +5% on higher rangs 


NEGLIGIBLE A-C EFFECT — superimposed a-c voltg 
up to 200 has negligible effect on meter indicatia 


_REVERSING SWITCH — switch on panel to grounl 
either positive or negative terminal of source bei 
measured 


BATTERY OPERATED — instrument supplied complet 
with batteries 


| PORTABLE — weighs only 934 pounds with batters; 
e HIGH INPUT | dimensions (length) 11 x (width) 6% x (height) 54 


e WIDE RANGE 





Ce ee THR MEPE Sen r " 
. 3 mrs ay. Re ss, 








| RESISTANCE } inches with cover closed 
| @ GOOD ACCURACY TYPE 728-A D-C VACUUM-TUBE VOLTMETER Sil 
e@ NO A-C EFFECT At present this instrument is available 
only for high priority war orders; reserva 
Ree. PORTABLE ts) tion orders for later deliveries are beitg 
i accepted. 
 @ BATTERY 
OPERATION ; Write for a copy of the G-R Experimenter for Decenia 






1944 for complete description of this instrumen. 





C&W Tyfee “RA” 


SUBWAY OIL DISCONNECTS 
yp SECTIONALIZING 600 VOLT CABLE CIRCUITS 


save operating time and maintenance trouble. Standard and 
scial units are available in 2, 3 and multiple way; 500 ampere 
load break), 1000 and 2000 ampere carrying capacities. 


jean G&W Type “RA” Oil 
Disconnects use the 
ROCKER ARM operated 
links with full floating 
contacts. Stationary con- 
tacts are attached to 
the connector hood 
nuts which seal the 
cable pothead porcelain 
insulators. 


TROUBLEFREE SINCE 1930 


TYPE “‘RAL’’—3 WAY 


The 3 way Type “RAL” with tie bus and only 2 WITH TIE BUS AND 
sets of links provide for 4 different connections ' 2 SETS OF LINKS 
of circuits: 

1. Feed straight through with tap connected. 

2. Feed straight through with tap disconnected. 

3. Feed tap from left with right main disconnected. 

4. Feed tap from right with left main disconnected. 


Type ‘‘RA’’ Oil Disconnects are also made for higher voltages. LLL 
poneers Of egiip- 


VLG mL A 
methods of under: 
Ground Und Ovet- 


OP. ELECTRIC SPECIALTY CO. RY aaa 


Write us or our nearest representative for further data. 


Aistribution. 


7780 DANTE AVE., CHICAGO 19, ILL., U.S.A. aap a eee 
Potheads ... Boxes... Oil Fuse Cutouts... Oil Switches... Multitaps ... Splicing Kits 


In Canada—Powerlite Devices, Lid., Toronto, Canada 
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0 means Extra Protection against Rust 


Uy oem 
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Red Lead’s outstanding uniformity of performance re- 
sults not only from its extreme purity but also from 
its precise chemical composition... lead orthoplum- 








Pt ‘Pb 
ee 


For many years Red Lead has been the 
standard among metal protective paints 
because of inherent fundamental proper- 
ties of the pigment itself. 

Among the most important of these is 
Red Lead’s definite chemical composition 
and uniformity—as distinguished from pig- 
ments which have indefinite composition 
or vary from batch to batch, with result- 
ing possibility of variation in performance. 

One reason for this uniformity is that 
Red Lead is a simple chemical compound, 
being made from oxygen and high purity 
metallic lead. Consequently, Red Lead is an 
extremely pure compound. It contains no 
corrosion accelerating impurities such as 
water-soluble salts of chlorides or sulfates. 

Uniform composition means dependable 
performance, day after day, job after job. 

Furthermore, Red Lead has the prop- 
erty of counteracting acid conditions, rec- 
ognized as accelerators of rust. In the 
presence of various acids, Red Lead forms 


oy 


bate. This makes for predictable chemical behavior. 


insoluble neutral lead salts at the approxi- 
mate rate at which the acids are supplied. 
This is true whether the acids originate 
from acid forming environments, such as 
gas, smoke and moisture in the atmosphere, 
or from the decomposition of the vehicle. 
Thus, a rust inhibiting condition is main- 
tained with a Red Lead paint. 

Remember, too, that Red Lead is com- 
patible with practically all vehicles com- 
monly used in metal protective paints, in- 
cluding phenolic and alkyd resin types. 


Specify RED LEAD 
for All Metal Protective Paints 


The value of Red Lead as a rust preven- 
tive is most fully realized in a paint where 
it is the only pigment used. However, its 
rust-resistant properties are so pronounced 
that it also improves any multiple pigment 
paint. No matter what price you pay, you'll 
get a better paint for surface protection of 
metal, if it contains Red Lead. 


May 12. 


Write for New Booklet ; 
“Red Lead in Corrosion Resistant Paints’ 
is an up-to-date, authoritative guide for 
those responsible for specifying and forn- 
ulating paint for structural iron and steel. 
It describes in detail the scientific reasons 
why Red Lead gives superior protection. 
It also includes typical specification form- 
ulas. If you haven’t received your copy, 
address nearest branch listed below. 
% & + 


The benefit of our extensive experience 
with metal protective paints for both 
underwater and atmospheric use is avail- 
able through our technical staff. 


NATIONAL LEAD COMPANY: New Yor 
6, Buffalo 3, Chicago 80, Cincinnati 3, Cleve 
land 13, St. Louis 1, San Francisco 10, Bor 
ton 6 (National-Bosten Lead Co.); Pitt 
burgh 30 (National Lead & Oi] Co @ 
Penna.) ; Philadelphia 7 (John T. Lewis & 
Bros. Co.) 


DUTCH BOY 
RED LEAD 


1945 @ ELECTRICAL WORLD 











etter Tet) 


W-KNOX DIVISION OF BLAW-KNOX COMPANY - 2013 
NEW YORK 
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FARMERS BANK BLDG., PITTSBURGH, PA. 


WASHINGTON 
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WIRES and CABLES 


- bere ‘ remember for installations where heat 

es Ou, moisture, grease and corrosive fumes 
eee and where rubber, TE‘on (thermoplastic) 
and varnished cambric insulations are unsuitable 







Illustrated are two 

examples fro 

of asbestos and asbestos-varnished camh ere 
wires and cables. Literat 
neering data on request. 


Qe 
TIC insulates 
ure and complete q,.. 


€ndi. 















ALL ASBESTOS WIRE AND CABLE 


Sizes No. 18AWG to 1,000,000 CM.—For wiring 
rheostats, stoves, switchboards and electrical equip- 
ment exposed to heat or fire hazard. Also for general 
open wiring in hot locations. 300 and 600 volt 
ratings. Max. operating temperatures 200°C (392°F) 
and 125°C (257°F) respectively. 


ASBESTOS-VARNISHED CAMBRIC CABLE 


Sizes No. 18AWG to 1,000,000 CM.—For power 
circuits and general hot spot wiring in boiler rooms, 
steam tunnels, etc. 600 to 8000 volt ratings. Max. 
operating temperatures 110°C (230°F) and 91°C 


(196°F) respectively. 
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Responsibilities of Victory 


"— MEANS MORE than victory in Europe. It 
ans the defeat of a totalitarian concept of 
ernment that if victorious would have 
nketed the earth. However, its seeds can 
ain take root unless we are conscious of our 
ponsibilities as victors. 
Such responsibilities attach not only to 
ions but to individual parts thereof, both 
pples and industries. To the extent that they 
h prevent any condition arising which would 
se the public to be willing to give up some 
edom in return for security, so much is their 
ponsibility. 
Few industries can contribute more in this 
ection than the electric light and power com- 
ies. They can contribute both by helping to 
prove the general public economy and by 
king private ownership more desirable in the 
ds of people. 
People will not want security provided by 
ernment if there is work to be had and living 
hditions are gradually improving. To this 
i all industries must join, and the electric 
lity industry, by having a vision larger than 
ver had before, can contribute greatly. If it 
| set a sales goal based upon vision it will 
ate greater employment than ever before in 
manufacture and sales of the current-using 
lipment. But more than that it will be helping 
mprove the standard of living. 
ore power per worker in the factories means 
er cost of production that can be reflected in 
purchasing power of the dollar. Better 
trically furnished homes mean definitely 
er living conditions. Improved lighting alone 
loughout the country would contribute greatly 
production, safety, health and education. 


Before the war the people had turned many 
times to government for relief because they had 
lost confidence in business. Manufacturing has 
shown its tremendous capabilities in its record 
of war production and certain industries like the 
railroads have created a great public confidence 
by virtue of their magnificent performance. 

The electric utility industry, on the other hand, 
in spite of an equal if not better war perform- 
ance, is still open to attack and since it seems to 
provide the most popular area in which to set up 
socialized projects it would appear that the 
industry has a large responsibility to provide an 
atmosphere around utility operations that makes 
socialized power unattractive. 

Before the public can have confidence in any 
business it must have confidence in itself and be 
willing to work with others in the business. The 
electric utility industry does not enjoy that con- 
dition today. More than ever, it must be organ- 
ized strongly nationally, not into several small 
groups as today, and be willing to submerge 
individual prejudices in favor of industry good. 
Then perhaps it can agree on a strong national 
power policy and can sell itself to law makers 
and to the public. 

At the same time, confidence in the industry 
must be built up among the employees. Em- 
ployee indoctrination; substitution, wherever 
possible, of the merit system for seniority; better 
understanding with labor on mutuality of inter- 
est; and introduction of new young blood into 
companies will be found to be helpful. 

If we have been fighting for freedom from 
regimentation and if victory is to mean anything 
then these responsibilities are real. There is 
nothing new in them, except'a new opportunity. 





Power Supply for Chinese 
Industrialization Program 


Immediate postwar program calls for 900,000 kw. of steam plan, 
provinces to serve 711 industrial plants located in 107 commyy 
Some 538 miles of transmission involved 


A. E. KNOWLTON, Associate Editor “Electrical World” 


CHINA HAS A FIVE-YEAR PLAN 
for industrialization and civic better- 
ments which has been prepared by 
engineers of the National Resources 
Commission for China. Engineers 
of our own Foreign Economic Ad- 
ministration have collaborated in 
shaping the plan; this program was 
directed by Alex Taub; Robert F. 
Hamilton is the author of the report 
on “Power” which is Volume 5 of a 
“Guide to the Industrialization of 
China” prepared by FEA. From this 
report has been extracted the follow- 
ing information of likely interest to 
American electrical engineers in 
manufacturing and industrial estab- 
lishments. 

Objective is to motivate the indus- 
tries suggested by FEA engineers 
toward a balanced program for start- 
ing China on the path to becoming 
an industrial nation as soon as pos- 
sible after establishment of peace 
with Japan and the formation of a 


strong central governmental control. 


over all of China. The immediate 
task is to set the program in motion 
with fuel-power electric plants long 
before any hydro program (e.g. the 
Savage plan described in ELECTRICAL 
WorLp news, March 17, 1945, page 
97) can be functioning. In fact, ex- 
cept for a few small developments in 
the vicinity of Chungking and 
Kweichow the preliminary hydro sur- 
veys have not even been started. This 
fact coupled with the expressed desire 
of the Chinese representatives in the 
United States to develop their coal 
mining and coal consumption to the 
fullest extent, has led to the omission 
of hydro developments in the imme- 
diate recovery program except for 


ee 
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TABLE I 


Power Demands and Consump- 
tions for Industrial Plants 


(89 of the plants will require a total of 
3,700,950 pounds of process steam per hour) 


Industry 
Classification 


napa 
Chemical 
Industrial 
"eee 
us 


Totals 


about 10,000 kw. in three small de- 
velopments. 

All the other plants proposed are 
assumed to be coal burning plants. 
Later, Diesel-engine generating units 
may be determined as preferable in 
some locations where small units 
would be indicated. 


Scope 


Proposed for the two-year indus- 
trial expansion program are 711 sep- 
arate undertakings in 127 different 
types of industrial enterprises requir- 
ing power for their operation. As in- 
dicated in the accompanying Table I, 
it is estimated that they will require 
586,610 kw. of generating capacity 
and consume over 3 billion kw.-hr. 
annually. Of these 526 have been 
tentatively located (see map and 
tabulation) in 107 communities as 
far west as the Chungking region. It 
is contemplated to place the generat- 
ing stations and industrial plants so 
that distribution can be at generator 
voltage of 13.8 kv. or less. Longer 
range plans of Chinese engineers will 






































involve more transmission gt | 
voltages. 

Power losses at the maxim 
were taken at 10 percent bec 
the comparatively short distr 
distances involved. Where dis, 
run higher the loss allowang 
taken as 17 percent (4 percent 
stant and 13 percent for variabh 
the peak. 


Steel Plant Located 


Chinese engineers of the Nai 
Resources Commission, in 
5-year program, contemplated 
40,000 kw. to Tayeh and 100,) 
in Wuchang. The FEA engine! 
tentatively located the largest 
plant in Tayeh since that s 
logical location for a large 1 
power plant of 300,000-kw. uh 
capacity in six 50,000-kw. unit. 

At eleven separate and widely 
tered points high tension ta 
sion lines are proposed. They 
538 miles of which 146 miles 
kv. (see Table III and map). ! 
lines are quite tentative and the 
stallation, as well as choice of vl 
and carrying capacity, will hing’ 
siderably on the prospects of i 
loads and generating capacitié 


Program 900,000 Kw. 
In all, the FEA recommen 


involve the installation of abou’ 
000 kw. and this is quite indepe 
of the Chinese National Reso 
program of 1,838,000 kw. in , 
after cessation of hostilities. ¥ 
the Japanese invasion the Chins 
a nation had about 2 watts of gen 
ing capacity per inhabitatl 
United States figure is abou! 
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er inhabitant). This was rep- 
at by 858,820 kw. | of which 

1,861 kw. was in factories. Of the 

mainder, 206,158 kw. was Chinese 

ivate power, 47,040 kw. govern- 
ent owned and 273,262 kw. of for- 
ownership. Exclusive of Man- 
buria there were 460 plants of which 
nly 15 were larger than 10,000 kw. 
ydro was negligible in amount. In 
anchuria under Japanese develop- 
nent there were 721,500 kw. Two 

ydro sources (360,000 kw. and 450,- 
0 kw.) have been developed there 
recently. 

The National Resources Commis- 
jon of China has compiled informa- 
jon on 16 hydro projects on which 
ome work has been done. 


Frequency Question 


In 1929 fifty-cycle frequency was 
dopted officially as the standard 
requency for the country and most 
of the recently installed equipment 
s of that frequency. The recent in- 
stallations in the Chungking area are, 
however, 60-cycle. In view of the 
pre-war preponderance of 50-cycle 
equipment there was a disposition to 
favor 50 cycles for the expansion pro- 
gram. Awareness of the fact that 
many of the present facilities will un- 
doubtedly be destroyed by the Japa- 
nese as they retire plus the recognized 
merits of 60-cycle frequency has led 
the Chinese engineers to be more fa- 
vorable toward a complete shift to 
60 cycles. ’ 

It was pointed out that 60-cycle 
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Legend 
@ Total number of plants served 
by the generating station 
@ Number of plants served in the 
designated /ocation 


=— High tension transmission lines 


PROPOSED PLANS FOR CHINA involve over 90 plants ranging up to 129.000 kw. 
of industrial load demand. Fourteen plants are over 10,000 kw. 


TABLE II 
Summation of Proposed Electric Loads by Provinces 


Number | Total Kw. 
of Plants | Demand at 
ed Plants 


Provinces 


10 
4 
14 


10 
15 
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Total Kw. 
Generati Generating 


Peak Seale Station Output 
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3,435,419 
35,450 
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3,470, 869 


. 1945 


frequency is better for fluorescent 
lighting, requires less iron for motors 
and transformers, lets capacitors 
weigh and cost less. Turbine-gener- 
ators run faster and weigh less, cost 
less and have better water rates. Dif- 
ferences in favor of 60-cycles for hy- 
dro-generators are admittedly nar- 
rower. Fifty cycle admittedly shows 
some superiority in transmission, par- 
ticularly for the longer distances, as 
to both voltage regulation and sta- 
bility. 


Turbines and Transformers 


Specifically with regard to turbines 
one American manufacturer supplied 
FEA with a statement as follows: 

“To most efficiently utilize a given 
B.t.u. drop the summation of blade 
velocities squared must in either case 
be made substantially equal, meaning 
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TABLE III 
Proposed Transmission Lines 


Supply Point Total | Maxi- 


vince 
and City 


HONAN 
Poai 


HUNAN 
Chuchou 


HUPEH 
Tayeh 


KIANGSU 
Chi-shu-yen 


KWANTUNG 
Canton 


KWEICHOW 
Hsuwen 
Kueichu 


SHANTUNG 
Poshan 

SHENSI 
Hsienyang 


SZECHWAN 
Chienwei 


YUNNAN 
Ksiyuan (Ami) 


Tliang 


349.00 (2,067.35 


Poai 
Chenghsien 
as 
Changsha 
Tayeh 

u 


Hankow 
Wuhsi 


Canton 
Sanshui 


Kueichu 
Kueichu 


Poshan 
Tsinan 


Changan 
Chienwei 
Loshan 
Prutiuchi 
uching 

Neichiang 
Kaiyan 
Kochui 


Kunming 
Anning 


~ 
8 Fone Neha 


TABLE IV 


Steam Conditions and Capacities as Suggested by the National 
. Resources Commission of China 


Pressure 


and Tem- | Generator 


perature Voltage Generators 


Max. Cont. 
Cap. 


at 
Throttle 


400 Psi. 


roughly that for 5/6 the speed we 
would theoretically require 44 per- 
cent more rows of blading on the 
same diameter (for 50 cycles) or 20 
percent greater diameter with the 
same number of rows. . . . In any 
case increase in weight and cost will 
be 20 to 25 percent. . . . We would 
expect efficiency to be lowered on an 
average of 3 to 4 percent.” 

As for transformer voltage drop— 
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Turbine—Generators 


Boilers 


Max. Cont. Cap. 


170-225 F. 


6-19 Psi. Abs. 
170-225-290 F. 
6-19-57 

Psi. Abs. 
170-225-290 F. 
6-19-57 

Psi. Abs. 
170-225-290-350 F. 
6-19-57-135 

Psi. Abs. 


1-80,000 Ib/hr. 


2-80,000 lb/hr. 





“While it might first appear that 
a given transformer operated at 60 
cycles might have a lower voltage 
drop, when expressed as a percent- 
age, such is not the case. If a given 
60-cycle transformer were operated 
on 50 cycles the voltage rating would 
be only 5/6 as great as the 60-cycle 
rating. Leaving the current the same 
the voltage drop in the transformer 
would likewise be 5/6 as great... . 


Since both the rated voltage and y, 
voltage drop have been re duced 
the same proportion the percentag 
drop remains the same. . . . [py 
for the same flux density are small, 
in absolute value for 50-cycle oper 
tion but larger expressed as a pe, 
centage of kva. rating.” 


Chinese Standards 


Tentative engineering  standarj 
have been adopted by the Chingy 
National Resources Commission 
These fix on 220, 132, 66 and 33 ky 
for transmission and 33,000, 13,2 
6,600 and 380/220 volts for distrib. 
tion. Three-phase distribution tran, 
former kva. ratings are 10, 20, 5) 
100, 200, 500, 1,000, 1,500 an 
2,000; single-phase kva. are 2, 5, 10, 
20, and 50. Three-phase transmissjoy 
and network transformers are set wp 
in 13 sizes ranging from 500 to 50, 
000 kva. Motor voltages are 2%), 
6,600 and 13,200 for three-phase, 
Single-phase watthour meters ar 
rated 1.5, 3, 5, 15 and 50 amp, 
three-phase, 5, 15, 50 amp. Voltages 
for d.c. equipment are 32 and 11) 
(both for station control), 220 and 
4A0. 

Steam pressures at turbine throt- 
tle are 250, 400, 650 and 850 pai, 
temperatures 675, 750, 825 and %) 
deg. F. Table IV shows the steam sts. 
tion standards as suggested. Thes 
may be modified to conform to the 


new AIEE-ASME standards. 


Limited Heavy-Wall Pipe 
Standards Would Cut Cost 


Utilities could secure heavy-wall 
large diameter, seamless pipe, used 
for high-pressure steam mains con 
necting boilers within turbines, at a 
lower price if they would agree to 
adhere to a limited number of stané- 
ard sizes with regard to outside diam- 
eter, wall thickness, and length. This 
was indicated by E. C. Wright, a 
sistant to the president of the National 
Tube Co., in the Bulletin of the Amer- 
ican Society for Testing Materials. 

Because of constantly changing 
standards, manufacturers are unable 
to stock such pipe. The result is that 
each order is specially made, and the 
cost is often ten times as much as that 
of regular piping because of the time 
and trouble the mills must take to 
produce the billets and the pipe itself. 
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Remote Control of 
Underground Switches 


Scheme provides operator with ability to operate 
and check position of underground switches—Uses 
pilot wires—Sectionalization on par with overhead 


GEORGE S. VAN ANTWERP*, Philadelphia Electric Co. 
I eS 


MANUAL CONTROL of under- 
ground switches by a scheme de- 
veloped for the network area places 
the reliability and rapidity of section- 
alizing underground on a par with 
overhead lines. This reliability is ob- 
tained by eliminating batteries from 
the manhole and supplying the motor 
of the motor-operated switch over an 
independent circuit from the substa- 
tion. Speed is achieved by making it 
possible to check all switch positions 
and to perform all switching opera- 
tions at the substation; this is done 
over pilot wires. 

The prerequisite for the successful 
planning of this scheme involved the 
following: 

1. Sufficient number of manhole 
switches to sectionalize the cable. 

2. Switches provided with motor 
operating mechanisms. 





*General Superintendent of Transmission 
and Distribution Departments. 


Uh See 
Oi! switch Felay 
Receiving equipment | 


FIG. 1—Schematic diagram for remote control by impulses and pilot wires 
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3. Independent source of power 
for switch operation. 

4. Control of switch operation at 
substation. 

5. Answer-back indication to op- 
erator. 

6. Means of checking switch posi- 
tion at any time. 

7. Minimum amount of equipment 
in manhole. 

8. Switch mechanism easily discon- 
nected. 

9. Switch mechanism applied to 
usual type of manhole equipment. 

10. Manhole equipment  water- 
proof. 

11. Control panel switches shown 
on diagram. 

12. Control panel with simple fool- 
proof switching-sequence. 

Three control wires plus the mo- 
tor’s independent supply are the only 
conductors needed for the substation 


1/5 volts 





operator to cut out a cable fault by 
sectionalizing the circuit. The cable 
can then be re-energized leaving only 
that section in the immediate vicinity 
of the fault unserved. This brings 
restoration of service on underground 
primaries comparable to that obtain- 
able with overhead primaries. 

The red and green position lights 
on the substation panel indicate the 
closed or open position of the oil 
switch. Previous to performing any 
switching the operator closes the 
check switch verifying the position of 
the oil switch. He then dials the 


‘ switch number on an ordinary tele- 


phone dial which closes the selector 
relay circuit in the manhole and 
causes a white light to glow on the sta- 
tion panelboard. The white light is a 
check that the correct switch number 
has been dialed. The operating switch 
is then closed which energizes the mo- 
tor-operating mechanism. 





| Pheto by R. M. Hoot 
FIG. 2—Switch installed in manhole 


The motor, upon receiving power 
from the closing power relay, operates 
the switch. The associated auxiliary 
switch stops the motor after operating 
the oil switch. reverses its direction 
and also reverses the position of the 
switch in the colored lamp circuit. 
The operator is then able to check the 
oil switch position by closing the 
check switch. 

Development of the system resulted 
from a staged test which assumed a 
cable failure and took into account all 
the prior routine necessary to call 
troublemen, open the manholes, op- 
erate the switches, keep the load dis- 
patcher informed and finally arrange 
for secondary interconnection on the 
section assumed to be in trouble. That 
test was performed under favorable 
conditions (little traffic or parking, 
clear weather and no ice) but took 
too long to be considered good op- 
erating performance. The pilot scheme 
is definitely superior as an alterna- 
tive. 
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A.1.E.E.—A.S.M.E. Standards 


for Turbo-Generators Explained 


Discussion of factors considered and conclusions reached in etfoy 
to achieve unified program of ratings, extractions, interchangeability 


marginal generator capability, power factor and short circuit ratio. 
Specification data also standardized 


M. S. OLDACRE, Chairman A.l.E.E. Group, Joint A.I.E.E—A.S.M.£E. Committee 
aera 


PREFERRED STANDARD for large 
3,600-rpm. steam turbine-generators 
recently approved by the A.I.E.E. and 
A.S.M.E. mark another step in the 
standardization work of the electrical 
industry. These new standards apply 
to units rated from 11,500 kw. to 60,- 
000 kw. and are intended to super- 
sede the present industry practices for 
rating of units. 

The standards were prepared by 
a Joint Committee of the two societies. 
They are based on information and 
advice received from the users of 
over half of the steam turbine-gen- 
erator capacity in the central station 
industry. In addition, they have been 
discussed at various technical com- 
mittee meetings to obtain the view- 
point of as many engineers as possi- 
ble. This method of free discussion 
before adopting a new standard fol- 
lows the usual practice of the Ameri- 
can Standards Association and simi- 
lar organizations in establishing ac- 
ceptable standards for any industry. 
It has the advantage of considering 
the needs and limitations of both the 
manufacturers and users. 


Scope and Latitude 


The new standards, which are 
shown in the table, are intended to 
provide standard units that will fit 
practically all needs. It is expected 
that there should be reductions in 
engineering and manufacturing costs, 
that will help to reduce the total cost 
compared with present-day practices, 
of generating stations. 

The standards are not intended to 
interfere with building special-char- 


acteristic machines. when they are 
needed or with the duplication of 
existing machines for which designs, 
patterns, etc., are available, but the 
purchaser of the standard units will 
obtain benefits not necessarily avail- 
able to the purchaser of the non-stand- 
ard unit. 

Adoption of the standards is not in- 
tended to cause a reduction in re- 
search and development work. On the 
contrary, it is hoped that the reduc- 
tion in the number of special designs 
will allow more time for such work. 
As stated in the foreword to the stand- 
ards, they are intended to be progres- 
sive standards and to permit technical 
and economic development consistent 
with the fundamental purpose of ex- 
pediting production and installation 
of steam-electric generating equip- 
ment. 


Interchangeability 


In many cases, standardization has 
meant agreement on size and other 
characteristics of component parts, so 
that there would be interchangeability 
of such parts between various manu- 
facturers. There is no such idea in the 
present preferred standards for tur- 
bine-generators. Instead, the purpose 
has been to reduce the number of 
sizes and other variations that a manu- 
facturer will be called upon to build. 
Each manufacturer will thus be free to 
develop his own ideas to obtain the 
best technical and economic results. 

Standardization of the turbine-gen- 
erators started out rather simply to 
obtain agreement on the location of 
the openings to extract steam for feed- 
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water heating. It was soon observed 
that there were real possibilities of 
benefit to all concerned if a group of 
preferred ratings could be established, 
The Joint Committee on Turbine. 
Generators was then formed. 


Turbine Standards 


Turbine-generator units in the 50) 
to 7,500-kw. sizes have been quite wel 
standardized for some time, but de. 
velopment changes in the larger units 
have been frequent enough that it has 
been difficult to establish standard: 
for the entire industry. However, de- 
sign and operating practices for the 
larger 3,600-rpm. machines now 
justify standardization in rating o! 
these machines. 

In the past, there have been ten 
ratings from 10,000 kw. to 60,000 kw. 
for condensing-type 3,600-rpm. ma 
chines, but the new standards have 
only six standard ratings, from 11,5) 
kw. to 60,000 kw. The machines wil 
have a guaranteed capability 10 per- 
cent greater than their ratings, i 
stead of the 25 percent that has been 
more usual in the past. 

The 11,500-kw. rating, 12,650-kw. 
guaranteed capability, was selected 
the next logical one above the existing 
standard 7,500-kw. rating which has: 
guaranteed capability of 9,375 kw. 
The 60,000-kw. rating, 66,000-kw. 
guaranteed capability, was considered 
the maximum economical and prac 
tical rating for 3,600-rpm. tandem 
compound machines with double-fow 
low-pressure elements having the lar¢: 
est last-row blades now available. 

There will be only one standard 


woRLD 










































dition for each of. the four 
while there will be a 


con 
r ratings, 


be of two steam conditions for the 
arger ratings. Thus there will be 
ight standard designs for the en- 
from 11,500 kw. to 60,000 


ange 


omparison with past practice 
beveal the great reductions in the 
her of designs that were con- 
ed available from the manufac- 
;, Most of the machines could be 
‘ned for pressures of less than 
psig: up to 1,450 psig. with a 
range of steam temperatures and 
ust pressures that might be speci- 
Actually, the steam pressures 
grouped in four ranges—up to 
psig., 451 to 650 psig., 651 to 850 
., and 851 to 1,450 psig. Also, the 
perature limits for a particular 
of construction were in five 
for steam temperatures up to 
deg. F., then 825 deg. F., 900 deg. 
050 deg. F., and 1,000 deg. F. Con- 
ring only pressure and tempera- 
limitations, there might be 141 
ic constructions. To this should be 
led the changes caused by varia- 
» in exhaust pressure, and number 
i location of extraction openings 
feed-water heating. 


Extraction Openings 


The extraction openings are now 
initely specified as to number and 
saturation temperature of the 
am that will be used for feed-water 
ting. It is obvious that this will 
nplify the engineering work by the 
nufacturer and eliminate the varia- 
n in design if the extraction con- 
ions are varied. 
he standard design will be based 
an exhaust pressure of 1.5 in. 
6.5 in. vacuum). It is expected that 
e standard machine can be used suc- 
ssfully for other exhaust conditions, 
thout necessity of attempting a spe- 
I design to give theoretically ideal 
rformance, 
Restricted number of standard 
am conditions should be found ad- 
tageous in standardizing boilers, 
perheaters, and other station auxili- 
ies, thus presenting further possi- 
ities for reduction of generating 
ation costs. 


New Power Factor Rating 


One of the outstanding changes 
om the electrical engineer’s view- 
pint is in the power factor rating of 
© generator. The new standard is 


0.85 as compared to 0.80 of past prac- 
tice. 

Data obtained by the committee 
from users indicated that there was a 
considerable lack of coordination in 
the past between maximum capabili- 
ties of the turbine and the generator 
of a combined unit. The difficulty 
lay in the fact that the generator 
power factor of 0.80 was based on the 
nameplate rating of the turbine. This 
gave a generator capability 25 percent 
higher than its kw. rating. But the 
turbine’s guaranteed capability of 25 
percent above nameplate used up all 
this margin in the generator. This 
often resulted in a unit that had little 
or no reactive capability at maximum 
turbine capability so that maximum 
kilowatt output could be obtained only 
by operating the generator at 1.00 
power factor. Usually this could not 
be done without adding power factor 
correction equipment. 


Marginal Capability 


Data from the industry indicate 
that the generator kva. rating should 
be about seven percent greater than 
the guaranteed capability of the tur- 
bine. This would make possible gen- 
erator load power factors correspond- 
ing to usual conditions at times of 
heaviest load. At first glance the 
change in rated power factor of the 
generator would seem to be in the 
wrong direction. However, the change 
in maximum turbine capability is 
in the other direction and the two 
changes give coordinated turbine 
and generator capabilities which most 
nearly fit the requirements of the in- 
dustry. A comparison of two machines 
under the old and the new standards 
illustrates this point: 


af 


FEF 


One of the design characteristics of 
the generator that affects the size of 
the machines is the short-circuit ratio. 
Decreasing the short-circuit ratio per- 
mits a reduction in the dimensions 
and amount of material and therefore 
in the cost of the generator. 

Possibility of using a lower short- 
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circuit ratio than the previously used 


value of 0.9 was investigated by the 
committee. Machines have been built 
with short-circuit ratio ranging from 
0.5 to over 1.0. Information sent to 
the committee showed that there was 
no actual problem of instability with 
generators having less than 0.9 short- 
circuit ratio. Two or three cases were - 
cited where machines had pulled out 
of step, but in every case there were 
contributing factors in the manner in 
which the generator was operating 
that explained the troubles that may 
have occurred. Furthermore, there are 
machines of 0.5 to 0.6 short-circuit 
ratio that have operated for over fif- 
teen years without exhibiting instabil- 
ity. 

The real question is the pull-out 
torque capability of the unit. On the 
basis that the machines built in the 
past have operated satisfactorily, it 
was concluded that the new standard 
generators should have substantially 
the same pull-out torque as the pres- 
ent-day machines. 


Pull-out Torque 


It was found that the generator 
rated 0.85 power factor and 0.8 short- 
circuit ratio in the new standards had 
practically the same pull-out torque 
as the older machines rated 0.80 
power factor and 0.9 short-circuit 
ratio. Furthermore, the reduction in 
materials and cost by using 0.8 short- 
circuit ratio generators just about off- 
sets the cost of the increase of seven 
percent in the kva. rating of the gen- 
erator, as described above. 

The two smaller units are specified 
with air-cooled generators, while the 
four larger ones have hydrogen cool- 
ing. At the present state of develop- 
ment, the 20,000-kw. unit is con- 
sidered the smallest that can eco- 
nomically use hydrogen cooling. 


Hydrogen Cooling 


' Hydrogen-cooled generators are 
rated on the basis of operating at 0.5 
psig. hydrogen pressure. The units 
are to be designed for use at higher 
pressures up to 15 psig. All necessary 
equipment for operation at the higher 
pressure is to be included with the 
unit and it will be necessary to only 
adjust the regulating valves. Opera- 
tion at the higher hydrogen pressure 
will make available 15 percent greater 
kva. capability at rated power factor 
from the generator without exceeding 
guaranteed temperature rise. This ad- 
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FIG. 1—Reactive capability of air-cooled 


ditional kva. capability can be utilized 
to carry greater kva. load at lower 
power factor, or, for any given load, 
the generator will operate at a lower 
temperature. The hydrogen gas con- 
sumption will be slightly higher at the 
higher pressure. 

Present developments in generator 
design did not warrant basing the 
standards on generator operation at 
15 psig. hydrogen pressure. It was 
considered best to utilize the addi- 
tional capacity at the higher pressure 
for carrying kva. load greater than 








generator rated 15,000 kw. at 0.85 p.f. 


that of the normal generator rating. 


Data for Generators 
Standard Specification 


In addition to functioning as part 
of the Joint Committee on Steam Tur- 
bine-Generators, the A.I.E.E. Group 
prepared “Standard Specification 


Data for Generators for Large 3,600- 
RPM. 3-Phase 60-Cycle Condensing 
Steam Turbine-Generators.” The Spe- 
cification Data have been approved by 
the Board of Directors of the A.I.E.E. 

It is intended that the Standard 


Specification Data wil] eliminate 
of the variations in construct} 
tails that the manufacturers 
found to be an important ¢len, 
the cost of the machines, An, 
plification should be reflected i, 
purchase price of the machine 
Operating voltages o{ generaty 
various power plants cover Such 
wide range that it is impossibly 
specify one standard voltage jo, 
generators; hence, four values |, 
been included which will proyid{ 
the needs in about 95 percent of | 
cases. The voltage question jg jy 
investigated by a Joint E.E.]..\py 
committee and when a decision | 
been reached the A.1.EE. Group 
the Joint Committee on Turbines, 
erators will undoubtedly make « 
ablerecommendations. Obviously, 
generator voltage, say of 138 
would be ideal for the designer 
manufacturer. However, the us , 
the voltages of approximately || 
kv., 12.5 kv., and 14.4 kv. is comm 
enough to require their continy 
availability. 





Reactive Capability 


Specification Data include inform 
tion regarding the reactive capabil 


of the generators that seemingly vj 
be of considerable value. It has bes 
explained above that a larger gener. 
tor in proportion to the turbine « 
pability is required. This has bea 
provided, but the next question is hoy 





Preferred Standards for Large 3,600-RPM., 3-Phase, 60-Cycle Condensing Steam Turbine-Genercators 











. Turbine-generator rating — kw.......-.....--- 
2. Turbine capability — kw 
. Generator rating — kva 


4. Throttle pressure — peig..............----++- 
5. Throttle temperature — F 

6. Number of extraction openings 
7 

5 










. Saturation temperature at 
GURNEE GG Acisidcpincveccesesonvecests 

9. “ turbine-generator rating ”’ 
10. with all extraction 
il, openings in service—F................-- 
. Exhaust pressure — in. Hg abs 





13. Generator capability at 0.85 power factor — kva. 





Air-Cooled Generator 
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Hydrogen-Cooled Generator— 
Rated for 0.5 Psig. Hydrogen Pressure 
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1.5 1.5 


40,588 54,117 81,176 






Notes: (1) A tolerance of plus or minus 10 deg. F. shall apply to above saturation temperatures. (Tolerances shall be unilateral so as not to reduce the 
spread in temperature between adjacent extraction openings.) 
(2) “‘ Turbine capability ” is guaranteed continuous output at 


generator terminals when the turbine is clean and operating under specified throtlle 
steam pressure and temperature and exhaust pressure, with full extraction from all extraction openings. 









































much reactive capability is available 
ad on the machine. A curve 
applying to each of the standard gen- 
erators has been included in the 
Specification Data. Two of the curves 
are included in this article: Fig. 1 
shows the reactive capability for an 
air-cooled 15,000-kw. generator, and 
Fiz. 2 shows similar data for a hydro- 
gen-cooled 40,000-kw. generator. The 
curves show the reactive capability of 
the generators at various loads with- 
out overheating or overloading the 
rotor or stator windings. The reactive 
capability provided in the new designs 
meets the needs of the usual power 
stations and also of stations where the 
generators may operate essentially as 
synchronous condensers floating on 
the line but ready to pick up power 
load whenever needed. 

Specification Data recommend that 
coolers for air-cooled generators be 
included as part of the generator. Air 
coolers are now provided for the 
majority of the machines, and the 
committee concluded that definite 
overall savings could be made if the 
coolers were essentially part of the 
generator, although not built into the 
generator frame, as in hydrogen- 
cooled generators. The standard 
cooler design will be based on 90 deg. 
F. cooling water and for a working 
pressure of 50 psig., but provisions 
will be made so that special coolers to 
use cooling water of 95 deg. F. or for 
higher working pressures can be sup- 
plied. In certain areas of the country, 
cooling water at a temperature of 95 
deg. F. is encountered for long pe- 
riods of time, but such conditions can 
be cared for easily by larger coolers 
without burdening all plants with the 
extra cost of a larger cooler that may 
not be needed. The piping arrange- 
ments in some plants are such that the 
coolers may be subjected to higher 
water pressures than in others where 
50 psig. is the upper limit. -The few 
cases where such conditions exist can 
be cared for with special coolers. 


Hydrogen Coolers 


Hydrogen coolers present a little 
different problem as they are built 
integral with the generator frame. If 
higher-temperature cooling water is 
used in the standard cooler, increased 
cooling effect can be obtained by in- 
creasing the hydrogen pressure 
slightly. It is estimated that about 
2 psig. increase will compensate for 
an increase in cooling water tempera- 
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FIG 2—Reactive capability of a hydrogen-cooled generator rated 40,000 kw. at 0.85 
power factor and 0.5 psig. hydrogen pressure 


ture from 90 to 95 deg. F. This is a 
much more economical method than 
to make provision in the generator 
frame for the larger cooler that may 
be required in a few cases. 

For installations where working 
pressures of the cooling water range 
from 50 to 125 psig., provisions have 
been made to receive coolers suitable 
for 125 psig. 

The standard design of excitation 
system is based on a shaft-driven ex- 
citer with shaft-driven pilot exciter. 
At the present time most machines are 
sold with the shaft-driven exciters, 
and the specified characteristics are 


for such mdchines. However, when 
desired, the shaft-driven exciters may 
be omitted without altering the stand- 
ard turbine-generator. 

The committee considered very 
carefully the extensive information 
that it received, and prepared the 
recommendations to meet the ex- 
pressed needs of a large majority of 
users. The committee recommends 
that purchasers utilize one of the 
standard rated and constructed ma- 
chines and, by doing so, increase the 
proportion of standard machines that 
are built, with consequent benefit to 
the industry as a whole. 


- Lightning Functions as Nitrogen Fertilizer 


Maximum electrical energy that 
could be obtained from the two bil- 
lion lightning strokes that annually 
bombard the total earth’s surface is 
approximately 175 billion kilowatt- 
hours per year, according to G. D. 
McCann of Westinghouse. 

A stroke can momentarily produce 
upwards of 200,000 amp., enough 
current to light two hundred 
thousand 100-watt light bulbs, or a 
city of about 30,000 population. 
However, it could only do this for a 
fraction of a second. 

At the same time, lightning serves 


two very useful purposes, by releas- 
ing nitrogen from the air and by 
charging the earth’s crust with elec- 
tricity. 

Action of the thunderbolts through 
the atmosphere releases nitrogen from 
the air and, the form of nitric acid, 
the nitrogen falls in rain drops and 
enriches the soil. 

“In this way,” Dr. McCann points 
out, “lightning annually produces 
nearly 100 million tons of nitric 
acid—more of this soil-builder than 
is manufactured by all the world’s 
fertilizer plants.” 






















“Heat Factor’ Formula to 
Calculate Electric House Heating 


Formula is proposed for estimating energy consumption using a “heq 
factor” determined by kw hr. per degree-day per 1,000 cu-ft. of house 
volume figured on height and area 


H.C. BENDER, The Washington Water Power Co., Spokane, Wash. 





SERIOUS ENGINEERING consider- 
ation being given to electric house 
heating, particularly in the Pacific 
Northwest at this time, brings to light 
the need for some common denomi- 
nator by which comparisons can be 
made and by which energy consump- 
tion may be estimated for different 
sizes of houses, various methods of 
application and under varying 
climatic conditions. The author has 
made a comprehensive study of avail- 
able electric house heating data from 
many sections in an effort to find 
such a factor. 

The nearest approach to this com- 
mon denominator is what he chooses 
to call a “heat factor.” As we have 
developed it, it is the kilowatt-hours 
consumed per degree-day of climate 
per 1,000 cu. ft. of house content. 
Degree-days based at 65 deg. are 
available at all local U. S. Weather 
Bureau offices, so that this factor in 
the proposed formula is readily de- 
termined. The Weather Bureau says, 
“to determine degree-days, subtract 
the mean temperature for each day 
from 65 deg., and add together the 
differences. Omit days with a mean 
temperature of 65 deg., or above, as 
heating engineers consider such days 
as requiring no additional heating.” 


A Confused Picture 


Determination of the cubical con- 
tent of the house has led to much con- 
fusion. One method is to measure and 
calculate each room and total for 
net volume. Closets and halls are 
often left out. The writer has chosen 
to consider overall, or outside dimen- 
sions. Gross area is simple, but deter- 
mination of height is a questionable 
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factor, and must be agreed upon. For 
purposes of this study the distance 
from the under side of the floor joist 
to the top side of the ceiling joist is 
measured wherever possible, using 
this as the height of the house. It 
has been found that if the basement 
were included, the heat factor became 
erratic, so basement has been dis- 
regarded in all cases and is consid- 
ered in the type grouping. 

It was soon found that similar 
types of houses had similar heat 
factors. Houses without basements, 
with insulated walls and weather- 
stripped windows, had one factor; 
houses without insulated walls had 


another; houses where the heat was 
generated within the room had the 
lowest factor, and houses where the 
heat was generated at a central point 
in the basement had still another, 
and the highest, factor. 

In an analysis of available national 
information it was found the heat fac. 
tor ranged from 0.8 to 0.2, which 
means that maximum use of elec. 
tricity per cubic foot of house is four 
times the minimum. With use per 
unit varying to such an extent, it is 
obvious that a satisfactory heating 
service cannot be sold. If a house 
with a factor of 0.25 can be built, 
electric heat can be economically 


Table I—Estimated Energy Usages 


Mild Winter 
Contents 
in Cu-Ft. | 


House 
(5 room) 


Medium 
House 
(5 room) 


‘Large 
House 
(6-7 room) 


Note: 


5,000 Deg.-Days 


Cold Winter 
7,000 Deg.-Days 


Average Winter 
6,000 Deg.-Days 


Heat factor 0.3 could be attained on new construction by insulating walls and ceiling and using 
double doors and windows, and with thermostatically controlled room unite. 
Heat factor 0.4 could be attained on new construction, as above, but with central heating plant » 


basement. 


Heat factor 0.5 would result where walls are not insulated, but ceiling is insulated and heat generated 


in central plant. 


Where actual contents of house can be secured, proceed as follows: 


. Measure outside area of floor to be heated. 


. Measure from underside of floor joist to top side of ceiling joist 
3. Multiply (1) X (2) and add second floor contents, if any. 
. Season Kw.-hr. = heat factor X deg.-days X cubie contents/1,000. 
. Season Kw.-hr. (for Spokane) = 0.3 X 6323 X cubic contents/1,000." 
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.j. If the factor runs much over 
s, we cannot use electric heat sat- 
actorily. _ 
Store, to keep the consumption 
hin this range, we must build 
ses designed for this load. In 
nates as severe as Spokane, where 

average is 6,303 degree-days, all 

; of the house must be insulated. 
sls and ceilings must be filled with 
ylation, double sash and doors 
j, and a good vapor seal obtained. 
From the national study, Table II 
; been developed. This should per- 
it reasonably correct estimate of 
nsumption to be made for purposes 
quotations. Monthly consumption 
vures can be deduced from the 
arly figure by applying the per- 
intage of monthly degree-days to 
e yearly degree-days for any 
ality. 


‘Table Il—Electric House-Heating Data 


LaGrange, Ill. 


Fort Wayne, Ind. 


T.V.A. Pickwick Landing 
Portland G.E. Go. 
Longview, Wash. 


Spokane (Part Year Only) 


T.V.A. Knoxville, Tenn. 
Chattanooga, Tenn. 


Coulee Dam, Wash. 
Contractors’ Camp 


Total Units 


Government Town 


Tacoma’ City Light 


Helena, Montana Gas 
Boise, Idaho 


Reverse Cycle Job 


For Spokane, these percentages 
are: Sept., 3 percent; Oct., 8; Nov., 
13; Dec., 16; Jan. 18; Feb., 16; 
March, 12; April, 8; May, 4 and June, 
2—total 100 percent. Heat factors in 
Table I have purposely been made a 
little high for the type of house 
named in order that estimates made 
for prospective customers will be on 
the safe side. The table is somewhat 
theoretical and lacks actual field 
check. It should therefore be revised 
as soon as possible to conform to the 
checks or operating data as they be- 
come available. 

The author would welcome criti- 
cism and comments on this newly 


’ developed heat factor and would es- 


pecially like to get more data for 
climates above 6,000 degree-days, 
“and for localities where temperatures 
reach zero or lower. 


Installed 


Wichita Utilities Request 
Restrictions on Easements 


Two Wichita, Kans., utilities, Kan- 
sas Gas & Electric Co. and South- 
western Bell Telephone Co., which 
operate pole lines under a joint agree- 
ment, have made a series of recom- 
mendations to the Wichita Planning 
Commission regarding easements in 
newly laid out subdivisions. 

The utilities have recommended 
that a permanent sub-committee be 
set up to advise the Planning Commis- 
sion on the approval of platting of 
subdivisions. This group, which will 
be composed of an engineering rep- 
resentative selected from each util- 
ity, would not advise approval of any 
platting unless proper easements were 
provided for all the utilities con- 
cerned. 


Installed | Capacity | Consumption 


Capacity | (Watts 
(Kw.) per 
Cu.-Ft.) 


1916-7-8 | 6,303 Av. 


1928-9 6 ,420 (Assumed) 


1928-9 
1931-2 


6,420 (Assumed) 
9,935 


cc 


4,654 


1944 (Part)} 3,100 (Part) 
3,600 
3,500 
3,300 
| 2,800 


1.00 


1942-3 
1942-3 
1942-3 


ene i ed & 


1937-8-9 | 5, 4.0 1.7 
1934-5 | 13.5 2.93 | 
1934-5 16.5 2.43 


14.2 2.67 


15.0 


2.05 


1938 
1941-2-3 


5,059 


15.0 1.30 
(50 Yr. Av.) 


ef ef | | FT} 


25 ,000 


21.3 3.33 
(Electrical Equivalents 
5,408 4.8 0.48 | 
5,738 4.8 


1943-4 8 ,076 


1938-9 


5,337 (Part) 


11,350 
14,100 


12,150 Wt. Av. 


| 20,800 


26 ,630 


0.48 | 8,550 


Kw.-Hr. 
(Season) 


Furnace conversion. Sw. control. 
Opened windows to cool off’ 
Poor construction. 

Water heat storage off-peak. 
Thermo-control. 

(Net area used) 

(Net area used) 


Direct heat. Thermo-control. No 
basements. Insulated walls and 
ceilings with weather stripping 
on doors and windows. 


Double doors and windows 


Direct heat. No basement. 
Thermo-control 
(Data from letter) 


Weighted Av. for 33 units 


Sw. control portable units 
Sw. control portable units 
Sw. control portable units 


Weighted Av. for 227 units 
Furnace conversion sw. control 
U.S.B.R. Engineers figure 


(Basement units) 


0. 433 
0.453 
0.500 


0.487 | New homes, basement gas fur- 


Coef. of performance 3} 
Thermo-control panel heat 


0.144 
0.148 


<—————-s SS NAURSUM UE aie cae ae et 8S RS BC a RE gh tk SEE ot aR 


* Weighted average. 
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Electric Power from the Wind-I 


WIND IS AVAILABLE at velocities 
which permit its economical utiliza- 
tion at sites reasonably near load cen- 
ters in nearly every section of the 
United States. It is free and inex- 
haustible. It is more _ universally 
widespread than hydro-energy. Con- 
version to electrical energy calls only 
for a relatively simple structure and 
mechanism: that fact was shown in 
the preceding article (ELECTRICAL 
Wor.p, April 28, 1945) describing 
the 7,500-kw., twin-motor unit de- 
signed by Percy H. Thomas of the of- 
fice of chief engineer of Federal 
Power Commission. 

Encouragement for the detailed de- 
sign of the unit was found in exten- 
sive analysis of Weather Bureau rec- 
ords of wind velocities and duration. 
At the same time much of the hesi- 
tancy in accepting wind-power as 
practicable in large-scale operations 
was discounted by the facts and po- 
tentialities uncovered in the Thomas 
survey recently released by the FPC. 


Wind as a Power Source 


Rapid progress in aviation tech- 
nology has pointed the way to the use 
of the long, narrow blade—two to 
four per wheel—operating at much 
higher speed and efficiency than has 
prevailed for the familiar farm wind. 
mill. That forward stride removed 
the obstacle of the leanness of energy 
in the wind because the long, thin 
blades at high speed are capable of 
tapping large volumes of air to ex- 
tract their energy content. Further, 
now that aerodynamics is a better 
known science, the deterrents of in- 
termittency of wind and variability 
of turbine speed with wind are 
deemed capable of solution. 

Remaining questions are essen- 
tially these: How much reliance can 
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Evidence points strongly to wind as a consistent and reliable ,, 
source if appropriately applied—Analysis of Weather Bureay recy 
indicates that degree of variation and duration of periods of deticie, 
may well prove less marked than for hydro power 








LEGEND 
Indicates areas East of 110° 
meridian in which average 
velocities lie between Nand l2miles per hourc 

® Shaded areas are regions East of 110° 
meridian, in which average.velocities 

exceed [2miles per hour. 
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FIG. 1—Lines of equal wind velocities and selected Weather Bureau sictin 
values between 6 a.m. and 6 p.m. local standard time. Estimated for elevation o 
100 ft. Regions indicated for average wind velocities from 8 to 16 mph. 


be placed on wind? Which are the reau over periods from 12 to 3] 
useful winds and where are they to years have been studied. The resul 
be found? How must the wind be may be examined at the Feded 
handled and harnessed to derive ade- Power Commission offices. 
quate power? By no means are the There were 13 of the 50 station 
answers available in full to these with annual average wind velocitie 
problems but enough has been ascer- showing a drop from the mean 
tained to warrant the belief that wind locity of the observation period mi 
power is feasible of cultivation, par- exceeding 10 percent; 18 stations lt 
ticularly in the areas indicated in tween 10 and 12 percent; 13 
Fig. 1. tween 12$ and 15 percent and 6 
between 15 and 18 percent. 
Patterns of Wind Possibility of a freak low mon 
Daily pattern of wind shows wide at any particular station must pt 
variation in velocity and direction. sumably be accepted but this shoul 
Monthly average velocity, in very be considered as an emergency and 
marked contrast with the daily pat- handled by reserves as with hyd 
tern, is surprisingly constant. The or other emergency. 
annual pattern reflects comparatively In short, there is evidence that 
small variations among the monthly _ there is a remarkable consistency ant 
averages—usually a spread of only constancy in the winds as far # 
20 to 30 percent, (Fig. 2). monthly, annual and secular value 
Fifty of the most representative sta- are concerned. sh 
tions recorded by the Weather Bu- Wind velocity increases 
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ht above the earth’s surface. How- 
the information available does 
‘fford a reliable formula for the 
ionship. It does appear, how- 
that the wind velocity 500 ft. 
‘e the surface will have a value 
. 1.35 to 1.45 times the velocity 
in 40 ft. of the surface. Some- 
e between 1,500 and 2,000 ft. 
elocity appears to level off. 
irther, the obstruction by trees, 
lings, hillocks, ete. tends to 
r the velocity. Manifestly any 
among such obstructions should 
» be chosen after measurements 
Je to identify their effects. 
ince energy content of the wind 
ny point is proportional to the 
» of the wind velocity it is ex- 
nely important to take full advan- 
of the velocity-height factor. 
icht limits will be set by the eco- 
nics of the tower structure. 
atio of actual energy content of a 
1 with varying velocity over a 
od to that of another wind having 
fectly constant velocity of the 
be average value for the same 
iod is called the energy pattern 
or or “e.p.f.” for short. Thus a 
d blowing 20 m.p.h. for one hour 
calm for one hour( average 10) 
have an “e.p.f.” of 4. The e.p.f. 
found to range from 1.35 to 3.00 
a considerable number of the sta- 
bs studied. A drop of 40 percent 
average monthly velocity means a 
p of nearly 80 percent in energy 
tent; this can be met by diversity 
png several such installations or 
resort to firming hydro as dis- 
sed in the preceding instalment. 


Duration Curves 


Due to the natural variations of 
d velocity from hour to hour and 
consequence of the “cube law,” 
total energy derived from the 
d during a month depends on the 
age of the cubes of the respective 
cities. The duration curve as 
hiliarly used in hydro analyses, is 
onvenient way to simplify the de- 
ation of such an average. The du- 
on curve shows graphically the 
sregate hours of duration of each 
e of wind during the period stu- 
d. Three such curves are shown in 
- 3 along with the corresponding 
tgy-pattern factors. 


pome forty such duration curves | 


e heen constructed from Weather 
eau data and all have shapes 
h like those of Fig. 3. These com- 
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FIG. 2—Pattern of monthly average wind velocities. Bars are averages for 22 
stations over many years. Lowest average velocities are in May through September. 
Circles on curves show averages for 29 stations for 1941 


parisons again show the unappreci- 
ated consistency and practical uni- 
formity of the patterns of the wind 
at different stations and for different 
months and years. See also the Table. 

By studying 36 monthly curves for 
the three cities shown in Fig. 3 for a 
single month and applying to them 


certain tentative wind-turbine designs 
it was concluded that the choice of 
such rated wind-turbine capacity as 
would result in a capacity factor of 
about 50 percent would be favorable 
from the economic point of view. Ca- 
pacity factor increases as the maxi- 
mum wind velocity rating is reduced. 


FEDERAL POWER COMMISSION | 
COMPARISON OF , 
TYPICAL WIND DURATION CURVES 


FOR 


BUFFALO,NY. AND ATLANTIC CITY, Nu. 
OBSERVED WIND VELOCITIES 


BUFFALO-DECEMBER, 194! 
ATLANTIC CITY-DECEMBER, 1940 & 194i 


MILES PER HOUR 


ATLANTIC GTY 1941, DEC - 1.5 
BUFFALO 1941, DEC - 1.9 


PORTION OF MONTH=-PERCENT 


FIG. 3—Typical wind duration curves and corresponding energy pattern factors. 
Values adjustable to 475-ft. height by multiplying surface readings by 1.4 
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— energy determination based on 12 monthly duration curves covering the year 1940 — for Weather Bureau etation at Atlantic City, Ney 
ersey. ’ 


ee eet ee eT ERMEE SY (DOE ee Ree PR ce REE ree eee TRE Te ea on ee eae ea rte 
Wind Turbine To Be Rebuilt 


Despite the constancy of the 
monthly averages and the consistency 
of the duration curves, there remains 
the uncertain behavior from hour 
to hour. Alone, unsupported wind- 
power generation cannot, in view of 
this recognized fluctuation, be relied 
upon for firm power. Unless this ob- 
jection can be overridden, wind 
power is reduced to the status of sec- 
ondary power. As secondary power, 
however, it would stand high, offer- 
ing reliable and reasonably constant 
monthly quantities of energy subject 
only to low-power intervals of com- 
paratively short duration. 


Diversity 


The cube law greatly magnifies 
the significance of the daily and 
hourly variations—a 15 percent drop 
in velocity lowers the energy content 
39 percent. But low velocity does not 
occur simultaneously in separated lo- 
calities; nor does high velocity. 
Whenever any one station of a large 
group of stations has momentarily a 
low wind velocity, a high value of 
wind will occur at some more or less 
remote point; there will never be a 
total lack of power for the group as 
a whole. Favorable diversity has 
been found not only between sta- 
tions hundreds of miles apart but be- 
tween stations much nearer together. 

Results of diversity’ is to establish 
a certain minimum of wind power 
always available when numerous 
units contribute to a single large net- 
work. Just how much diversity lists 
broadly over the country would call 
for analysis of many more wind ob- 
servations than the few thousands so 
far analyzed. 
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Net Energy Developed by Aerogenerator under Duration Curve—Typical Case 
C.F. = capacity factor; E.p.f. = energy pattern factor; Kw.-hr. in 1,000,000’s 


Inspection following the recent fail- 
ure of one of the blades of the test 
unit of the Smith-Putnam 1,000-kw. 
wind turbine on Grandpa’s Knob, at 
Hubbardton, Vt., on March 26 last 
(see ELectricaL Worip) April 7, 
1945, page 8), showed that the blade 
spar had failed along multiple and 
corroded cracks at the outboard edge 
of the bolted shank spar connection. 
The age of the corrosion is unknown. 
Visible damage to the standing struc- 
ture appears to be confined to leading 
edge of the remaining blade, which 
coned negatively and violently into 
one of the stops on the tower legs 
without, however, damaging the 
tower. Subsequent examination 
showed similar corroded cracks well 
developed at the same point in the 
remaining spar. Measurements indi- 
cate that neither the main shaft nor 
the pintle shaft is sprung. Neverthe- 
less, these high unbalanced forces may 
have caused damage not yet visible, 
so it has been decided to disassemble 
the unit to the tower cap to permit 
thorough inspection. 

Design studies and early tests un- 
der Den Hartog had indicated that 
flutter was not present in the blade. 

Palmer C. Putnam, chief consult- 
ant wind turbine division, S. Morgan 
Smith Co., states that because of ex- 
perience with the test unit, increased 
knowledge has been gained of the 
actual forces acting on the various 
parts of the structure, and that it is 
now feasible to design much closer 
to the actual requirements than was 
possible in designing the present unit. 
“We believe,” says Mr. Putnam, “that 
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we can design and build wind ty, 
bines which are entirely practical jy 
continuous operation and within jh 
limits of safety obtained with oth 
forms of prime movers. Advantag 
will be taken of the disassembly 1, 
reflect in the rebuilding the varioy 
lessons learned during the three year 
of the test program, and more parti 
ularly, the lessons learned from stud. 
ies of this accident. One of the fx. 
tors contributing to the belief of a 
concerned that the project has a vig 
orous post-war future is the receig 
of some 200 serious inquiries from a 
quarters of the world during the pus 
three years. The rate of receipt hu 
shown an increase from year to yeu 
Rebuilding is under way. 


Summary of Operation 

The unit first went on test Octobe 
19, 1941, and remained on test utti 
February 20, 1943, having been on the 
line 695 hr. and 192 hr. off the line 
generating 298,240 kw.-hr. Then var 
ious improvements and repairs wet 
made and the unit was put back 
the line March 3, 1945, and for th 
first time began routine operations # 
a generating station without interup 
tions for testing. Between March } 
and 26, 1945, the unit operated |¥ 
hr. and generated 61,780 kw-t. 
during an unusually windless thre 
weeks for March at the Green Mou 
tain site of the wind turbine. The! 
tal output of the unit to the time 
the accident was 360,020 kw-hr. an 
an operation of 838 hr. on the li 
and 192 hr. off the line, with an av 
age output level of 431 kw. 
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Speed, Load Control on 
Interconnected Systems—IV* 


Slope of governor characteristic—Active vs. inactive governors 


Tie-line load control advocated—Correction for sluggish governors 
Points on testing governors—Manual resetting after load changes less 


E. E. GEORGE, Electrical Engineer, Ebasco Services, Inc., New York 


satisfactory than electrical frequency control 





GOVERNED UNITS will not operate 
in parallel unless the governor pro- 
vides a droop or slope in speed as the 
governor opens the valves. Droop is 
frequently called “regulation” or 
“slope”. The latter term is used in 
this discussion in preference to the 
other. It is more descriptive, as it 
indicates the falling off in governed 
frequency as the power output is in- 
creased, (See Fig. 5 of the preceding 
installment). For many years the 
amount of slope for best operation 
has been a controversial subject. Re- 
cently every large group of intercon- 
nected systems has settled upon some 
value between 3 and 6 percent. The 
new trial steam-turbine governor spec- 
ifications of the AIEE-ASME call for 
an overall slope between 3 and 4 per- 
cent unless otherwise specified. 

The advantages of small slope are: 

(a) increased sensitivity to fre- 
quency change 

(b) Inereased 
quency change 

(c) No tendency to trip overspeed 
devices. 

The advantages of large slope are: 

(a) Increased stability of the gov- 
ernor itself 

(b) Better parallel operation be- 
tween plants 

(c) Increased 
systems 

(d) Less load change on plants. 

The slope of steam governors is not 
easily adjustable (except on a few spe- 
cial designs). On flyball type gover- 
nors the flyball weights or the effec- 


sas 


response to fre- 


stability between 


* This series 
March 1%, 1948, os ay ag ELECTRICAL WORLD, 








tive spring turns and spring tension 
must be changed. On the impeller 
type governor, the leverage or the sec- 
ondary pressure compensation must 
be changed. The steam turbine man- 
ufacturers can provide any slope be- 
tween 2 and 6 percent, but some of 
them do not encourage the customer 
to test or change the original setting. 

Many hydro governors of recent 
design have control dials, scaled 0 to 
5 percent, to change the slope while 
the unit is operating. Sometimes the 
slope is set small when frequency 
regulation is needed, and set large 
at all other times. 

The trend is toward lower over- 
all regulation, to take advantage of 
the setter design of newer governors 
(more uniform incremental regula- 
tion). 


Active versus Inactive Governors 


Since the inherent slope of a sys- 
tem without governors (or with the 
governors blocked) is 15 to 40 per- 
cent, governors will provide a great 
improvement in speed control, even 
if their slope is high, provided that 
all governors are in service and that 
all operate properly. If only 25 per- 
cent of the system capacity is operat- 
ing with governor control and 5 per- 
cent slope, the effective slope is really 
20 percent, or four times as high as 
it need be. Recent tests (for 0.1 cycle 
changes) on one large interconnected 
area show 18 percent slope. The av- 
erage would be still larger than 18 
percent if allowance had been made 
for “dead band”. Since all of the 
units in the area presumably have 
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governors and their slopes are from 
2 to 8 percent, it seems that many of 
them are inactive on 0.1 cycle speed 
changes, due to blocking, use of load 
limits, use of base load setters, wide 
open valve operation, inadequate de- 
sign, or deferred maintenance. 

Even if the system is part of an in- 
terconnected area, and the frequency 
regulating plant is in a different sys- 
tem, there is still the need for fre- 
quency response from all governors. 
As used today in all large intercon- 
nected groups, the frequency regulat- 
ing plant is merely a vernier control, 
accurately controlling frequency for 
small load changes, but requiring help 
on changes outside a very narrow 
range. The frequency regulating plant 
operates in parallel with every 
governor in the group, with the 
contribution of the frequency regulat- 
ing plant limited by its capability on 
large changes, and with no contribu- 
tion from the other governors on 
small changes due to their dead bands. 


Frequency Control 


On a large area with units of differ- 
ent ages, very little governor response 
would be expected for frequency 
changes of 0.01 to 0.04 cycle, until 
electrical control is added to hold fre- 
quency or tie-line loading. Slow fre- 
quency drifts of 0.1 cycle or more 
should get a response from all gov- 
ernors on major units. Without the 
assistance of substantially all the gov- 
ernors in the area, operation will not 
be nearly as good as it could be. With 
isolated operation and only partial 
governor response, frequency control 





105 







































































| 
} 


will be poor during normal operation 
and will be lost during emergencies. 
With interconnected operation, and 
only partial governor response, the 
frequency regulating plants will have 
less assistance, the tie-line loading 
will vary more with a given frequency 
change, and the frequency changes 
will be greater. 

Under present conditions on typi- 
cal large interconnected areas, the 
typical maximum speed variation is 
0.05 to 0.15 cycles, occurring several 
times daily under normal conditions. 
These figures would probablv be re- 
duced by 50 percent if automatic tie- 
line control were in use on every 
major inter-system tie. 

Frequency regulation could be still 
further improved, especially during 
trouble, if every governor were left 
in service (excepting governors obvi- 
ously defective or of very inadequate 
design). 

The wide frequency band common 
to most systems until about 1930 to 
1935 was probably responsible for 
the use by some systems of governor 
load limiting devices on base load 
units, since turbine loading might 
otherwise vary plus and minus 10 
percent, and the boiler and furnace 
controls might have to be changed 
every minute or two. Every change in 
the rate of fuel consumption lowered 
the boiler economy temporarily. To 
prevent the governors from following 
the frequency load-limiting devices 
were used with the basic purpose of 
improving boiler room economies. 


Operating Economics 
The fact should not be overlooked 


that system operating conditions are 
materially different today. The fre- 
quency band is now so narrow that 
the most sensitive mechanical gover- 
nor will hold flat load for many min- 
utes at a time. At times when the 
frequency changes 0.1 cycle, a gov- 
ernor of 5 percent slope will change 
load 3 percent or less. The effect of 
occasional 3 percent output changes 
on boiler room economy is difficult 
to analyze except by local test, but 
there is certainly some range of load 
changes within which the value of 
governors to the system more than 
offsets the loss in boiler and furnace 
efficiency. If the governor is set for 
100 percent of rated load at 60 cycles, 
the turbine will average about the 
same kw.-hr. output as if the valves 
were blocked at 100 percent load, and 
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the loss in turbine economy for loads 
between 97 percent and 103 percent 
will be too smali to measure. The aver- 
age load is substantially 100 percent 
because the frequency averages 60 
cycles, with a cumulative error not 
over one part in 29,000 per day (as- 
suming 3 seconds maximum time er- 
ror). 

Improved frequency regulation due 
to active governors permits a slower 
and more economical rate of correc- 
tion. 

If the base-loading of plants or the 
use of load limits is carried to the 
extreme of reducing regulating capac- 
ity below that needed for control, it 
defeats its own purpose, because 
swings will get worse and block 
changes will have to be made on base- 
load plants to help the regulating 
plant. If sufficient regulating plant 
capacity is not provided to prevent 
large deviations in frequency, then 
even more capacity at base load plants 
will have to be used for the correction 
of such deviations. 

Desirability of keeping all good 
governors in active service was clearly 
shown by Fig. 3 of the preceding in- 
stallment. 


Uniform versus Non-Uniform Slope 

Settings 

Most large interconnected groups of 
systems have urged that all governors 
be set at (or close to) some uniform 
droop or slope, excepting topping 
units and other special situations. The 
slopes adopted have been between 3 
and 6 percent. 

Use of a uniform slope for sub- 
stantially all units is contrary to pre- 
vious practice in most systems and 
has been questioned from several 
angles. 

The arguments for uniform slope 
may be summarized as follows: 

(1) Changing of slope on steam 
governors has not caused any dif- 
ficulties where tried. 

(2) Changing of slope is standard 
practice on hydro governors. 

(3) Elimination of small slopes 
improves system stability. 

(4) Elimination of large slopes im- 
proves frequency regulation,—both 
normal and emergency. 

(5) Incremental slope is generally 
much different from average slope. 
Unless checked throughout by testing, 
a small average slope is dangerous. 

(6) Uniform slope promotes flex- 
ibility of operation. Any unit can be 


used for regulation at any time, 

(7) Uniform slope permits Uni. 
form results from bias frequency load 
control. i 

In contrast with the foregoing ad. 
vantages from an electrical stand. 
point of uniform governor slope on 
large interconnected systems, several 
disadvantages from a _ mechanical 
standpoint have been suggested. These 
are as follows: 

(1) Difficulty of changing slope, 

(2) Suitable governor test equip. 
ment is not easily available. 

(3) Limited cooperation from cer. 
tain manufacturers in changing slope 
of governors. 

(4) Uniform slope results jn 
poorer frequency control on regulat. 
ing plants unless electrical contro] js 
added. 

(5) Uniform slope results jn 
higher generating cost at base load 
plants. 

(6) Possibility of trouble in dis. 
turbing a governor in satisfactory 
operating condition. 

Base and Regulating Units 


When non-uniform slope is the pre. 
vailing policy, the base load units are 
generally set with large slope, and a 
regulating unit is set with small slope 
“to take the swings”. The regulating 
unit is generally selected on account 
of its relatively poor fuel economy. 

With this plan of operation the reg- 
ulating unit is given work which 
could have been divided between sev- 
eral units. Unless it is a fairly large 
percent of system capacity, it cannot 
handle large load swings, regardless 
of its slope. It cannot match the speed 
of response of (for example) three 
similar size units unless its slope is 
one third of their slope. Such a wide 
range in slope is impractical, because 
of the variation of incremental from 
average slope. 

Even with every governor set tc an 
overall slope of 5 percent there are 
likely to be some governors having 
points of 2 percent incremental slope 
and some having points of 15 percent 
incremental slope. Small incremental 
slope is particularly serious as it re- 
duces the stability of the whole sys 
tem. If negative or very small, the 
machine will be unstable, even if iso- 
lated on a water-rheostat load. The 
objection to using an overall slope 
of less than 3 percent is that certain 
machines are almost sure to become 
unstable under some conditions of 
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ading aud frequency change. The 
pbjection to using @ slope of over 6 
ercent is that system regulation is 
joorer. The gain in stability is small, 
nd the gain in economy due to 
eadier load is negligible. Although 
ome manufacturers claim a nearly 
‘near incremental regulation for mod- 
rm governors, the proposed AIEE- 
ASME governor standards of May 5, 
944, permit the regulation to vary 
rom 50 percent to 200 percent of the 
sverall value. Many difficulties with 
vovernor performance are due to ab- 
normal incremental regulation at 
some point of load. 


Uncoordinated Action 


Governors which are inactive, due 
o load limits, high slope, large dead 
hand, or tight dashpots will operate if 
he frequency change is large enough 
and long enough. By that time, the 
sensitive governor will probably have 
orrected most of the load unbalance. 
and will now have to undo the work 
pf the sluggish governors. 

Unless the rate and time of response 
of all governors is coordinated, there 
jill probably be a lot of unnecessary 
rading of load between units, plants, 
and systems, due to one governor hav- 
ng to undo the work of another one. 

Many of the advantages of small 
slope of governors can be obtained 
and increased by electrical control de- 
ices operating on governors with 
arge slope.. 

A further refinement has been sug- 
ested recently, proportioning the in- 
remental slope and time delay of 
pach governor to the inertia constant 
f its generator and turbine. This 
‘ould improve stability on fast fre- 
juency changes. If the incremental 
lope were fainly constant throughout 
he operating range, much improve- 

ent might be gained by observing 
his relation. Optimum stability re- 
quires that the product of governor 
iroop, governor time delay and ma- 
hine inertia constant be the same for 
every turbo-generator unit. 

The balance between advantages 
and disadvantages of uniform slope 
is regards general policy and excep- 
ions is a local problem worthy of con- 
siderable study, with due regard for 


present and probable future operating 
onditions, 


Testing of Governors 


From an analysis of operating dif- 
culties, several companies have come 


to look upon. governors as necessarily 


adjustable, capable of being tested. 


locally, and worthy of a high stand- 
ard of maintenance. These companies 
have developed methods of testing 
and adjusting steam governors. The 
testing of slopes is usually a deter- 
mination of the full-load and no-load 


points, referred to 60 cycles at full- : 


load. This slope or regulation ap- 
plies to large changes occurring 
slowly. The transient or incremental 
regulation on small changes may be 
much different, depending on sen- 
sentivity, time delay, and shape of 
droop curve between the no-load and 
full-load points. 

The only means of determining the 
dead-band, time delay, and transient 
characteristics is to use a special 
multi-element high speed. graphic 
recorder, instantly responsive to small 
changes in frequency, time, and kilo- 
watts. The same device will give the 
incremental regulation for typical op- 
erating conditions. A slow speed 
oscillograph will provide some valu- 
able information. 

If it is desired to analyze the per- 
formance of the various elements of 
the governor, the graphic recorder 
must also record the rate of motion of 


the governor arm, pilot valve, and 
main valves. 

Indicator cards of the main and 
pilot oil cylinders can be taken to 
check friction, lap, dashpot adjust- 
ment, and by-pass adjustment. 


Manual Control 


Although governors make it pos- 
sible to hold frequency within 5 per- 
cent for 100 percent load change (5 
percent slope), still better averace 
frequency can be held if the governor 
is reset to normal frequency after 
every sustained load change. This is 
done by a movable fulcrum on the 
governor arm. This fulcrum is posi- 
tioned by a motor-driven device, op- 
erated by raise and lower push but- 
tons in front of the operator. The 
whole assembly for resetting the gov- 
ernor speed to 60 cycles for any load 
is called the synchronizing motor con- 
trol, because it was first used to con- 
trol speed during synchronizing. By 
continually watching an accurate fre- 
quency meter and resetting the gov- 
ernor after every major change, an 
operator can hold good average fre- 
quency. Of course, this procedure can- 
not approach the accuracy or econ- 
omy of electrical frequency control. 


Voltage Ratings for Industrial Systems 


Items for consideration in estab- 
lishing industrial system and appar- 
atus voltage ratings are presented. 
They are some of the high points of 
the discussion at the Midwinter 
A.I.E.E. meeting and are in addition 
to other viewpoints outlined in Eiec- 
TRICAL Wor tp, April 14, 1945, page 
108. 

Some users have a desire to keep 
increasing the line veltage. The 
thought is that higher voltages are 
helpful for higher torque on motors. 
In such cases motors should be for 
standard voltages and high torque 
rotors applied. 

Another user recommended that 
the standard nominal voltage be based 
on 120 and that higher voltages be in 
multiples. Transformers with 24 per- 
cent taps above and below standard 
voltages would help where voltage 
variation occurs. 

It should be understood that 
120 and 2,300 volts cannot be recon- 
ciled if even multiples, such as in 
ratios of 10:1 and 20:1, are used for 
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transformers. Here 120 and 2,400 
volts would be considered nominal 
values. 

An electrical equipment manufac- 
turer pointed out that a range of 107- 
127 volts, for example, for a device 
is not intended as the voltage spread 
for the utility to supply but are lim- 
its to which the manufacturer must 
design. To avoid confusion it was 
thought that consideration be given 
to omitting’ the spread. 

To obtain the proper return for the 
investment, the system must be de- 
signed for the cerrect operation of 
the equipment. For proper voltage 
maintenance, a voltage regulator 
could be used. By this device, the 
user could specify that the equipment 
and system volt spread be narrow. 

Similar standardization of d.c. 
equipment and d.c. system voltages 
should be considered, according to a 
mining company engineer. Motors are 
rated at 220, 230 and 250 volts and 
conversion equipments are rated at 
250, 275 and 300 volts. 
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Editorials 


S. B. WILLIAMS, Editor 


Manufacturers Urged to Make 
Pre-Termination Agreements Now 
THE OFFICE OF CONTRACT SETTLEMENT reports 


that only a very small percentage of war contractors have 
made pre-termination agreements with their customers 
These agreements should be made immediately, otherwise 
there may be later delays that can prove very costly to a 
manufacturer. 

The order governing work continuation on terminated 
contracts states that no agreement is necessary if work 
stops immediately on notification, but if it continues so 
certain work can be completed, either to protect custom- 
er’s interest or for the manufacturer’s account, a definite 
agreement must be made with the customer in advance of 
termination. 

Where, for reasons of safety, or to avoid damage to pro- 
duction equipment or spoilage of work-in-process, it is 
necessary to carry out work to a practical stop-work stage, 
this stopping point must be agreed on beforehand. Like- 
wise, when a manufacturer wants to retain work-in-proc- 
ess in order to continue production on his own account 
the retention value should be agreed on before termina- 
tion. 

A number of contracts have been terminated within the 
past two weeks and others can be expected. For that rea- 
son it is advisable to get the pre-termination agreement- 
signed just as soon as possible. While this procedure has 
been worked out to protect the government against unnec- 
essary loss, it at the same time protects the manufacturer 
and makes the termination process and account liquida- 
tion easier in the long run. 

The larger manufacturers have their own termination 
committees to protect them. It is the smaller war contrac- 
tor who has failed to make these pre-termination agree- 
ments and, unfortunately, it is he who will probably need 
them the most in order to release working capital promptly 
and permit production to go along without long delay. 

There are twenty-one termination coordination com- 
mittees serving the country. Manufacturers unable to work 
out such agreements should contact their area committee. 
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REA’s Tenth Anniversary 


THIS WEEK REA celebrates its tenth anniversary, sj,,, 
the Rural Electrification Administration was established 
on May 11, 1935, over half a billion dollars ay, beey 
allocated by it for lines in 46 states and two territorig 
Of this amount 415 millions have actually been advance, 
to borrowers of which 833 are cooperatives, 54 are pub 
bodies and 19 are private utilities. 

At the end of its first ten years REA-financed Systems 
had over 400,000 miles of line in operation which wer 
serving in excess of 1} million consumers. The enern 
consumed has reached an annual figure in excess of A 
billion kilowatt hours. 

Starting out as a work relief project, rural electrifics 
tion now has become one of the major activities of th 
national government. This is evidenced by REA’s thre. 
year post-war program of $579.000,000, now awaitin, 
Congressional approval, which is approximately 50 percey 
more than was spent in its first ten years. 

When this program plus that of the power companie 
is carried out, whether it be possible in three \ears o, 
some longer time, electric service should be available jy 
nearly every farm that might expect to secure service o) 
a pay-out basis. To really pay out, however, even 
present extended amortization and low interest rates, the 
farms will have to consume considerably more electrics! 
energy. The big program, therefore, that is ahead and 
for which there is no end, will be the stimulation of farp 
use. In that program there should be no competition |i 
all should work together. It will be interesting to see j{ 
as much progress in usage is made in the next ten 
as there has been in rural extensions in the past deca‘ 
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Electric Water Heaters 
and Automatic Washers 


WHAT will the sale of automatic home laundry eyuy 
ment do to the sale of electric water heaters? W ill it help 
or will it harm? Are the conditions under which ele 
tricity is supplied for water heating such that the auto 
matic washing machine can be used without raisiug th 
cost of hot water higher than the customer is willing: | 
pay? Is the charging period long enough or the lower hea 
ing element large enough that there will be adequate 
water for the washer? Or will the high-rate top elew 
have to come in in order to make up a significant defi 
ciency in hot water supply? 

Possibly more than we think of the so-called “{avu! 
able” rates for electric water heating are not so {favorall 
that customers will be entirely happy with their bill: 
they buy automatic washing machines. Off-peak chargiit 
periods are too short and ratings of lower heatin: 
elements are too small in these cases for it to be sai? 
confidently that customer complaints of high bills 
not follow purchase of an automatic washer. And 
won't help the sale of electric water heaters. 

A manufacturer of these appliances expresses this [fr 
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a letter which accompanied his contribution to a survey 
post-war appliance sales which will be reported in the 
xt number of ELECTRICAL Worip. He urges attention 
the condition and says that if measures are not taken 
cure it, he fears “that a considerable number of sales 


| be lost to other and faster methods of water heating.” 


Annual Reports 


CENTLY one of the large insurance companies tried 
mething new in its annual report. Instead of having 
> president present the year’s achievements it asked 
ne of its policy holders make a report to the policy 
iders. As we read it, we wondered if the idea might 
st be feasible for the utilities. Suppose a customer were 
write a report for a company. What would he find of 
terest to talk about? Maybe he would play up some 
ings that the company thought of little moment while 
me of the big programs that the company officials 
bought were pretty good might leave him cold. At any 
vent such a report should be as illuminating to the 
nanagement of the company as to its public. 


ewspaper Editorials 


N EDITORIAL which recently appeared in one of the 
puntry’s leading metropolitan dailies, endorsing the Ten- 
essee Valley Authority has caused a considerable stir 
ithin utility ranks because this particular newspaper 
hich is widely read throughout the country has always 
een conservative and does not crusade. It has no valley 
uthority projected for its area, so it can be presumed to 
ave reached its position on TVA objectively. 

If it is true that this newspaper came to its decision 
ithout any prejudice or pressure then the electric utility 
dustry should “view with alarm.” The cause for alarm 

not so much the fact that paper should endorse 
valley project as it is that TVA has done such a superb 
ublicity job compared to that of private power. This 
s not the only instance of a reputable newspaper endors- 
ng TVA; there have been others in the last year or two. 
Why? Because the TVA people have put romance into 
heir operation. They have talked about a region and 
bout people. - 

If every newspaper had available as much information 
bout the utility industry as it has about TVA, and if it 
ere made interesting; then perhaps the industry would 
have less cause for coniplaint. Most members of the 
ndustry who have seen any of the TVA promotional 
aterial have to admit its effectiveness, even when dis- 
greeing with some of the data and implications. The 
ndustry itself, however, has seemingly preferred to hide 
ts light under a bushel—at least it has made very little 
fort to show what it has contributed to the economy of 
he country or region by region, 
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Lighting Manufacturers Want 
Shipping Cartons Returned 


I'l WASN’T SO LONG AGO that the only way one could 
get a tube of tooth paste was to turn in an empty tube. 
It may not come to that in shipping cartons but a group 
of lighting equipment manufacturers recently told a group 
of wholesalers that if some way could be found to return 
cartons in a good condition it would be possible to ship 
out more orders. This isn’t something new. It’s a condi- 
tion that has been with us for some time only it can be 
worse with a sudden rise in orders for civilian use or for 
stocking. 

Cartons that have been shipped long distances do not 
always arrive in good condition but those that are not 
damaged in shipment can be returned if stock clerks are 
cautioned to open and haridle them carefully. This is a 
condition that can be expected to last as long as there is a 
paper shortage and that may continue for many months. 


Appliance Service 
by Contract 


WITH THE ANTICIPATED large post-war increase in 
the numbers of electrical servants in American homes 
the problem of keeping these servants at work by curing 
their occasional ills will also become larger. Although in 
terms of revenue and of customer contentment it is 
greatly to the utility’s interest that they be kept in con- 
tinuing good health, that interest is not strong enough to 
carry the entire burden of their care. 

The inability of the utility to discharge the whole 
responsibility for servicing appliances was becoming 
increasingly apparent in the years before the war. Many 
power companies were squirming and unhappy under 
the load and were trying to shift to other shoulders that 
part of it that really belongs on them. After the war the 
utilities will be even less willing to assume any more 
than their share of responsibility for keeping appliances 
in operating condition. 

Here is an opportunity for display of enterprise by 
“small business,” in whose fortunes government now 
loudly professes so much concern. The way is indicated 
by successful operations in contract maintenance of elec- 
tric signs and other outdoor lighting installations which 
is now in some instances being expanded to cover fluores- 
cent lighting also. 

In a given community one or more electrical contrac- 
tors, or perhaps concerns set up for the specific purpose. 
might undertake the appliance service job. Department 
and hardware stores and other retail outlets would 
undoubtedly be glad to contract for performance of 
guarantee obligations and be left free of all but their 
principal interest of merchandising appliances. And the 
local utility would be happy to have an agency to which 
appliance repair calls and complaints could be referred 
in complete confidence that work would be done compe- 
tently and customers be treated fairly. 
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Ickes’ Master Plan 
for Regional Developments 


HAROLD L., ICKES’ master plan for 
development of the resources of the 
United States is contained in the draft 
of a bill which is sufficiently far-reach- 
ing to make much New Deal legisla- 
tion look pale in comparison. 

Not yet introduced as legislation, 
although much of it has been copied 
in various bills now pending, Ickes’ 
proposal, which has been kicking 
around Washington for some time, 
was laid before the Senate Commerce 
subcommittee which reported ad- 
versely this week on the Murray bill 
to establish a Missouri Valley Auth- 
ority. 


Regional. Developments 


Congress has before it, Ickes told 
the subcommittee, . . . “a major step 
in the basic reorganization of the gov- 
ernment of the United States . . . The 
federal government . . . has been or- 
ganized . . . on a functional .. . 
(rather than) . a geographical 
basis. The single major exception is 
TVA. The success of TVA has con- 
vinced me that the theory of govern- 
mental organization by regions rather 
than by functions is a sound one for 
many aspects of natural resource ad- 
ministration, if wisely used.” 

Ickes’ proposal creates a basic code 
for regional authorities, and provides 
that the “major rivers” of the land 
may be brought under authorities 
merely by adding successive titles to 
the bill, naming and defining the 
basins it is desired to develop. Ickes 
includes titles establishing MVA and 
a Columbia Valley Authority. 

Ickes starts by assuring that re- 
gional development authorities shall 
be controlled in Washington, made to 
fit their plans into an overall na- 
tional policy, by constituting the Sec- 
retary of Interior as chairman of a 
River Basin Development Board 
whose other members would be the 
Secretary of Agriculture, the Chief of 
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Army Engineers, the chairman of 
TVA, and the administrator of each 
other river authority in existence. 
The board, using available federal 
agencies, would develop the pro- 
grams, and the authorities would have 
to tailor their works to the overall 
concept of the board. 

An authority established under the 
Ickes program would not merely be in 
the power, water and fertilizer busi- 
ness. To assure true regional devel- 
opment, it would conduct “economic, 
scientific and technologic” studies, op- 
erate laboratories, research facilities 
and pilot plants aimed at developing 
“new and improved techniques and 
methods for the discovery, extraction, 
production and use of the resources 
and products of the region .. .” It 
would have the power “to acquire, 
without reimbursement, any proper- 
ties defined as surplus under the Sur- 
plus Property Act of 1944, and to 
maintain, repair, alter, use and oper- 
ate such properties and any other 
properties which may come into its 
custody until other proper disposition 
be made thereof.” An authority, thus, 
could take over not only the war-born 
power plants which are to be disposed 
of, but federally-owned war plants as 
well. 


Sales Policy 


Powerwise, an authority could sell 
energy and interconnect with public 
and private systems; would be re- 
quired to build such facilities as it 
thought necessary to prevent mon- 
opolization of its output; give the 
usual preferences in selling power; 
and withhold its energy from private 
purchasers pending organization of 
public distributing bodies. It could 
contract for sale of energy “at whole- 
sale . . . whether for resale or direct 
consumption.” It could sell directly 
“to persons located near its lines . . 
to whom it finds electric energy would 


not otherwise be reasonably ts 
able.” ed 
An authority would help potenig 
customers build, acquire and op, 
electrical facilities and help none 
vate purchasers organize distri}, 
agencies having a preferential y» 
It would “acquire and operate 4, 
tric utility systems .. . the acquisit 
of which will improve the operat 
of the authority’s electric {gj i 
. . or facilitate the developmen: y 
appropriate marketing outlets |: 
Distribution facilities picked yj 
the acquisition of utility syste, 
would be sold to public bodies ay 
co-ops, but could be operated by 
authority pending selection of a si 
able purchaser. Acquisitions would), 
financed by revenue bonds secur 
solely by authority revenues and 
sueable in manner and amount dee, 
mined by the authority. Bookkeepix 
would be under FPC’s uniform « 
tem of accounts “with such modifica 
tions as may be deemed .. . necessay 
or desirable .. .” | 


Tax Provisions 


Payments in lieu of taxes on red 
and tangible personak property x. 
quired in connection with power op 
erations would be made yearly « 
then current rates on a valuation 
equal to the average of the assess 
values for the three years preceding 
acquisition of the property by th 
authority. 

Payments in lieu of business, fra. 
chise, excise and similar state a 
local taxes on utility systems acquire 
by the authority would be made in 
amounts equai to those which would 
have been levied had the system bee 
under private ownership. 

Payments on real and tangible pe 
sonal property other than that « 
quired for power purposes could ke 
made by agreement with the taxing 
district on the basis of services rent 
ered by the taxing unit, the extent 0! 
reductions in tax revenues resulting 
from the acquisitions, the benefits d 
rived by the unit from the authority 
and such other factors as the author 
ity might stipulate. 

Ickes’ tax proposals are sole 
worthy. One wonders how much the 
result either from the apprehension 
shown by state and local taxing bodie 
over the persistent removal from th 
tax rolls of such excellent sources 0 
revenue as electric utilities have show 
themselves to be. 
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WU Amends U-1, Revokes 
All Supplementary Orders 


ling of $25,000 Placed on Minor Capital Additions—Restrictions 
ng That Construction Be Held Down to a Quality Sufficient to 
e at Minimum Wartime Service Standards Removed 


\rder U-1 was amended by the Office 
War Utilities this week to allow a 
ing of $25,000 on minor capital ad- 
ions and to remove restrictions re- 
ing that construction be held down 
a quality sufficient to serve at mini- 
m wartime service standards. 
Preference ratings and the prohibition 
inst subdividing jobs to bring them 
der the $25,000 ceiling were retained, 
were restrictions on inventory and de- 
es. : 
orders supplementary to U-1 were 
n raising the minor plant additions 
ling to $25,000, OWU split the rat- 
3 which may be applied. Any minor 
nt addition which is not an extension 
consumer premises and whose net 
terial cost is $10,000 or less gets an 
omatic AA-1 rating for the full 
e of the project. Any minor plant 
dition whose net material cost is from 
),001 to $25,000° gets an automatic 
-3 rating for the full value of the 
pject. Any minor plant addition which 
an extension to consumer premises 
ls an automatic AA-3 rating regard- 
s of the value of the project. Any 
tinuous extension which a utility 
boses to build will be allowable pro- 
ed material cost does not exceed 


paragraph (i) (4) of U-1 was so 
difed as to remove the ban on ex- 
sions to consumer premises not al- 
ed by a supplementary order or 
cifically approved. 

#he automatic AA-]1 and U-9 rating 
i allotment symbol continue to apply 
materials required for maintenance, 
pair and operating supplies. 

a junking the restriction that jobs be 
d down to the work necessary to pro- 


vide service at minimum wartime serv- 
ice standards, OWU emphasized that 
utilities may proceed to care for deferred 
maintenance and plant rehabilitation. 
The new restriction stipulates that jobs 
must be done so as to “render service in 
accordance with economical and sound 
operating standards.” While the new 
phrase forbids “gold-plating,” it was 
construed by OWU officials as allow- 
ing utilities to do about what a conserva- 
tive, well-engineering job would require 
in normal times. It was learned that 
this new standard will apply to whatever 
major capital additions are granted 
hereafter on Form WPB-2774. 

Existing restrictions on inventory and 
deliveries were retained in the belief 
that they would allow companies to hold 
and purchase ample supplies and yet 
prevent inordinate stockpiling. Their 
presence will require careful purchas- 
ing when additional construction is con- 
templated under the $25,000 minor 
plant addition ceiling, for under Para- 
graph g of U-1, utilities are prohibited 
from ordering and specifying a delivery 
date for material which would occur 
more than 90 days in advance of the 
anticipated date of use. Materials which 
cannot be used within 90 days after de- 
livery should not be ordered, OWU 
officials emphasized. 

All restrictions on sales from inven- 
tory were lifted, allowing utilities hence- 
forth to sell anything in inventory to 
any purchaser. Materials so sold, how- 
ever, may not be replaced by the use of 
ratings automatically assigned in the 
order unless: . 

1. The sale was to another utility. 

2. The sale was to a customer for the 
repair of damage to his facilities. 

The provision requiring that a utility 
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sell from inventory to another producer, 
under stipulations, was revoked. 

Retention of the restrictions on in- 
ventories and deliveries was expected 
to put considerable premium on con- 
struction manpower in areas where 
there is competition for presently un- 
served territory. OWU officials urged 
that every effort be made to bring serv- 
ice as rapidly as possible to persons 
certified for service but as yet unserved, 
those who have been promised service 
and those who have wired their homes 
or made other preparations for service, 

The prohibition against serving cus- 
tomers who are being or who have been 
served was retained. 


Soft Coal Production 
Drops 18,000,000 Tons 


Bituminous coal production in the 
first four months of the year was almost 
18,000,000 tons below that of the com- 
parable period in 1944, Solid Fuels Ad- 
ministrator Harold L. Ickes announced. 

The national bituminous stockpile on 
April 1 was 45,494,000 tons, a drop of 
279,000 tons from the March 1 level. 
Unusually warm weather in March 
slowed withdrawals from stockpiles, 
and the lowering of consumption re- 
quirements with the end of the domestic 
heating season increased the average 
number of days of supply to 27 on April 
1, even though the entire stockpile 
showed a slight drop. 

Electric utility stocks on April 1 
totaled 12,519,000 tons, a decrease of 
400,000 tons from the March 1 level, 
but an increase of 5 days supply. Elec- 
tric utilities consumed 6,186,000 tons 
in March or 24,000 tons Jess than they 
consumed in February. Daily average 
consumption by the industry in March 
was 199,548 tons or 22,000 tons lower 
than the daily average in February. 

Average number of days supply by 
regions was as follows: New England, 
87 days, up 16 days; Middle Atlantic, 
55 days, up 8; Ohio, 41 days, down 1; 
Michigan, 47 days, down 3; Illinois-In- 
diana, 60 days, no change; Lower Mis- 
souri Valley, 67 days, up 10; Lake Dock 
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territory, 79 days, no change; South- 
east, 94 days, up 11; Southwest, Moun- 
tain and Pacific, 106 days, up 9; total 
all regions, 63 days, up 5. 


2 Floating Power Plants 


May Be Sent Elsewhere 


Possibility that two of the five floating 
power plants available for military duty 
may be redirected to new points of serv- 
ice arose with the end of the European 
War this week. 

Two of the four Defense Plant Cor- 
poration floaters, each of which is capa- 
ble of operating at 30,000 kw. capacity, 
are presently serving in the European 
theater and will not be moved in the 
near future, it was learned. 

A third DPC floater, which had been 
scheduled for the European sector, may 
be redirected to the Pacific. The fourth 
DPC floater, which has been serving 
the Jacksonville, Fla., municipal system 
since last month, might be comman- 
deered for use by the Navy at Pearl Har- 
bor, although this possibility was not 
regarded as likely this week. It was 
understood that the Navy would be re- 
quired to send a 10,000-kw. power train, 
now laid up for stand-by use at the 
Philadelphia Navy Yard, to Jackson- 
ville if the 30,000-kw. floater is taken 
by the Navy. It was understood that the 
Jacksonville system would need assis- 
tance only until mid-June, when a 
30,000-kw-. machine, now down for 
maintenance for the first time in four 
years, is to be back on the line. 

No decision had been reached early 
this week as to whether the “Jacono,” 
requisitioned by the War Shipping Ad- 
ministration from the New England 
Public Service Co., would be sent over- 
seas or not. The “Jacona” has a 20,000- 
kw. plant. 

e 


Clark County P.U.D. Suit 
- Moved to Federal Court 


Condemnation proceedings brought 
by the Clark County, Wash., Public 
Utility District against the Pacific 
Power & Light Co. and the North- 
western Electric Co. have been trans- 
ferred from state court to federal court 
and will be heard in the United States 
District Court at Tacoma. 

Petition for the removal was made on 
grounds the Pacific company is not a 
Washington corporation. In the suit 
the P.U.D. seeks to condemn all prop- 
erty of the two companies in Clark 
County, which includes Vancouver, 
where a plant of the Aluminum Co. of 
America and a Kaiser shipyard are 
located. 


Brownout Abandoned 
with V-E Day Arrival 


Restrictions Saved 500,000 Tons ot 
Coal—Cooperation Made Enforce- 
ment Problems Easy 


The Brownout was lifted this week 
after three months and eight days in 
which it saved 500,000 tons of coal at a 
time when coal savings were needed 
in the worst way. 

Official revocation of Order U-9, in- 
stituted last February 1, took place as 
President Truman told the nation of 
the unconditional German surrender. 

Director Edward Falck, of the Office 
of War Utilities, commenting on lift- 
ing of the order which darkened city 
streets as if by magic, with almost 
literally no exceptions, commended 
electric utilities, municipal authorities 
and consumers for accepting and abid- 
ing by one of the most striking civilian 
restrictions of the war. He declared 
that it had never been necessary in a 
single instance to serve an order di- 
recting an electric supplier to cut off 
service as a means of enforcing the 
Brownout. 

“Now that we can shift from a two- 
front to a one-front war,” Falck de- 
clared, “it is felt that a mandatory order 
is no longer required although all-out 
conservation of_ fuel in homes, offices 
and stores will continue to be necessary 
during the war with Japan.” 

WPB Chairman J. A. Krug, in an- 
nouncing last week that the Brownout 
would be lifted on V-E Day, warned 
that: 

“The end of hostilities in Europe 
will not solve the national coal shortage, 
and it may be necessary to re-issue the 
Brownout order some time during the 
fall of this year if at that time stocks 
of coal have not been replenished to a 
satisfactory level.” 

Probably the most striking aspect of 





Paper Is Ammunition 


Paper is scarce today because over 
700,000 different war items are 
wrapped, labelled or made from paper 
or container board. The war in the 
Pacific increases the demand because 
products going to that area require 
double and triple packing for protec- 
tion- against weather and insects. 

So share your Exvecrricat Wor; 
the number of copies is limited. 

Keep in operation in your office and 
plant a continuous drive to collect all 
waste paper for salvage. Contribute 
your dead correspondence, obsolete 
records, useless display material, an 
unusable cartons. - 





the Brownout was the almo;: Compley 
public acceptance of the order 


_ was no secret that OWU ficial) te 


two years dreaded the pros ect of 
ing to enforce the order, which 
believed could be almost U2 .enforceabh 
and which they were cony iced woul 
be a back-breaking job a: beg, 

Actually, there was relatively inh 
trouble in administering |)... Brownoy 
and obtaining 99 percent compliangs 
In a handful of cases, non-compliany 
came to the point where cut-off orden 
were prepared, but none ever had , 
be served. Numerous knoity problens 
had to be solved and compliance Wit 
the resulting unpalatable decisions ob 
tained, but in retrospect, many of then 
were ridiculous. 


Manufacturers Given 


Reconversion Ratings 


Manufacturers of electric appliancy 
from toasters to water heaters are ip 
cluded in the list of 72 industries y 
which WPB granted AA-3 ratings for 
reconversion tooling and construction, 

The list, to be revised as the civilig 
production picture develops, covers jp 
dustries which WPB feels will nes 
special help if the interval between th 
end of war production and the sur 
of civilian production is to be kept a 
short as possible. All industries on th 
list rate equally, and WPB’s sole ip 
terest is to speed reconversion. Ther 
is no thought of complete re-tosling « 
construction, nor of replacing usabk 
equipment, even though new tools « 
construction might add to eficieng, 
Estimates of reconversion needs a 
not even based on full civilian prodw 
tion but rather on a “break-even” rat 
of production which is felt sufficient » 
get industries started. 

Electrical appliances included in tk 
list early this week were dome 
tic sewing machines, electric rangs 
and laundry equipment, mechani 
refrigerators, electric fans, vacuw 
cleaners, water heaters and small elev 
tric appliances. 


North Carolina Municipals 
May Serve Out of Tow 


Any North Carolina town may fun 
ish electricity to out-of-town custome 
at rates agreed upon, where such si 
ice is available, but cannot be com 
pelled to take on undesirable custome® 
nor those for which there are no avi 
able facilities, Attorney General Ham 
McMullan has ruled... 
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tubstation Safety Theme 
of P.E.A. System Operators 


ystem Operations Committee Learns of New Techniques for Long, 


arty-Line Types 


of Dispatching Circuits—Tendency for Deferred 


vepections and Repair to Increase Risk of Equipment Outage Reported 


Safety at substations, training of sys- 
m operators now of higher average 
ve than ever, new techniques for long, 
arty-line types of dispatching circuits 
ere major themes of a two-day pro- 
ram of the Systems Operation Com- 
‘ittee of the Pennsylvania Electric 
ssociation in Philadelphia on May 3 
nd 4. 
“hha topics explored were more pre- 
ise frequency catibrations to facilitate 
oser tie-line load control and better 
orecasts of daylight intensities. Re- 
vorts indicated some easing of the 
serve situation but a tendency for de- 
erred inspections and maintenance to 
ecentuate the risk of equipment out- 
lage. Attendance averaged forty with 
one quarter coming from the immediate 
Philadelphia area. 


“Knowing Better” Dangerous 


Accidents at substations have their 
beginning when the design is made or 
altered, and they are accentuated every 
day that experienced men believe they 
know better, in an habitual way, than 
the safety rules calculated to make them 
aware of the. consequences of every 
move. This was the theme of a case 
discussion and model-demonstration by 
J. 0. Leslie, director of safety, Gilbert 
Associates, Inc., Reading. He favored 
much more extensive use of barriers 
and asserted that there is much too 
much laxity with regard to grounding 
the apparatus worked on as well as 
both sides. The heart of any pole con- 
ducts, he said; fences are often too 
close for ladder work, switches and 
fuses too near buses, and load checks 
with encircling ammeters are fruitful 
hazards if made by metermen unfam- 
iliar with substation conditions. Fur- 
ther, grounding platforms should not 
be too skimpy in area nor present high 
gradients to the man who steps off in 
case of a flash. 

Seniority questions among system 
operators are being complicated said 
H. A. Dryar, chief load dispatcher of 
Philadelphia Electric, by manifesta- 
tions among the older men of lack of 
confidence in their ability to assume 
greater responsibilities. Such confi- 
dence along with a personal inner satis- 
faction of doing an exacting job well 


at the same time as earning the favor 
of associates elsewhere on the system 
is a prime requisite, he said. It all 
points to the desirability of planzing 
the training of prospective system sup- 
ervisors, well ahead of the promotions. 
Reaction to psychological tests, he 
added, is better now than ever. 


Big Inch Dispatching 


Longest distance and busiest of the 
world’s party lines was the designation 
accorded by I. E. Lattimer, A. T. &T., 
New York to the 4,000 miles of two-wire 
dispatching circuit set up to tie the 67 
pumping station drops of the 1,900- 
mile pipe-line route into Cincinnati 
headquarters. Bridges, echo suppres- 
sors, carrier and amplifiers were com- 
bined to afford a faster equivalent than 
a teletype hook-up could have afforded 
for the snappy hourly reports of pres- 
sures, gravities and troubles. It was 
mentioned among the members that 
some utilities are considering proposals 
for adoption of similar circuits for 
leased dispatching. 

Satisfaction was expressed with the 
growing collaboration with and by the 


FOR NIGHT WORK ON TINIAN AIR- 
FIELD—Navy workers and Seabees are 
-using portable floodlights such as these. 
Units are used in series of three, with 
generators mounted on center units. Six 
troughs, each with four 200-watt lamps, 
are mounted in rows of two on the top 
section 
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Weather Bureau in rendering forecasts 
to utilities; this came out in a report 
of the joint meeting with the Weather 
Bureau and the hydraulic committee 
in Westinghouse on February 15. Five- 
day forecasts on a semi-weekly basis 
are giving promise of being more and 
more useful to utilities, said W. R. 
Hamilton, West Penn. Light values 
are obtained in seven degrees of in- 
tensity from the Hartford office said 
E. C. Brown of the Connecticut Valley 
Power Exchange. Others reported us- 
ing arbitrary scales on a 10 and 100 
range. It was evident that some uni- 
formity would be desirable to facilitate 
transfers of information over intercon- 
nections. H. B. Adams of the Phila- 
delphia weather office said the meteor- 
ologists would appreciate knowing bet- 
ter just what use the power companies 
make of the information they seek. 


Truman Sees Possibility . 
of Practical AVA Solution 


President Truman told Arkansas’ Gov. 
Ben Laney and Sens. John L. McClel- 
lan and J. William Fulbright, both 
Democrats, that he believed something 
can be worked out in a commonsense 
way regarding creation of an Arkansas 
Valley Authority. Fulbright said the 
President expressed interest in the 
matter. 

Legislation to develop the Arkansas 
River has been before the last several 
sessions of Congress in varying forms. 
Rep. Wilbur D. Mills, Arkansas Demo- 
crat, introduced a bill, January 3, pro- 
viding for development of the Arkansas 
and White Rivers by existing federal 
agencies. This bill was similar to those 
introduced by Mills early in 1944 and 
by Sen. McClellan late in 1943. 

AVA legislation was introduced last 
January 29 by Rep. John Rankin, Mis- 
sissippi Democrat, in a bill authorizing 
the establishment of nine regional 
authorities, including an Arkansas Val- 
ley Authority covering the drainage 
basins of the Arkansas, Red, White and 
Rio Grande Rivers, as well as rivers 
flowing into the Mississippi from the 
west below Cairo, Ill., and those flowing 
into the Gulf of Mexico from the West. 
Rankin introduced similar legislation in 
the 78th Congress. 


Utility Granted Franchise 
Pacific Power & Light Co. has been 


granted a 25-year non-exclusive fran- 
chise by the Yakima County, Wash. 
commissioners to construct and operate 
power lines serving farms and indus- 
trial plants on the Roza reclamation 
project. 
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Lumber Availability 
Reconversion Factor 


WPB Chairman J. A. Krug declared 
this week that “lumber’s availability 
may well be the deciding factor in the 
partial reconversion period following 
V-E day.” 

In letters to the lumber, plywood 
and veneer industries he urged contin- 
uation of their “wartime record of all- 
out effort and the same determination 
which has produced lumber up to this 
time in needed amounts, regardless of 
obstacles.” 

Krug’s statement was considered of 
significance to the electric power indus- 
try, directly because of the poles which 
will be needed under the Office of War 
Utilities’ sanctioning of increased line 
building, and indirectly because of the 
retarding effect which scarcity of lum- 
ber would have on revived civilian pro- 
duction, and therefore, power sales. 

WPB officials have expressed concern 
over lumber supply prospects in view of 
the immense additional quantities which 
will be required to handle redeployment 
of material now in the European theater 
for use in the Pacific and to handle the 
larger shipments which will be made 
directly to the Pacific theater. Lumber 
has been scarce for more than two 
years. 

“Thousands of workers now in air- 
craft plants, shipyards and other war 
work should be absorbed by construc- 
tion activities,” Krug’s letter asserted. 
“The expansion of many other indus- 
tries is dependent on the volume of 
construction that may be possible.” 

Krug said he was “convinced” that 
lumber problems warrant the attention 
of the entire WPB and other war agen- 
cies, adding: 

“The industry may expect from the 
lumber and other WPB divisions prompt 
assistance in making available the 
equipment and supplies needed to at- 
tain maximum production. Likewise we 

will continue our cooperation with other 
government agencies concerned with 
lumber production in an effort to arrive 
at a speedy solution of problems in the 
fields over which they have jurisdic- 
tion.” 


OWU Authorizes Boilers 


The Office of War Utilities has au- 
thorized the installation of several tur- 
bines and boilers, including: 

A 37,500-kw. unit and boiler at the 
Harding Street station of the Indiana- 
polis Power & Light Co., the boiler 
capable of turning out 400,000 lbs. of 
steam per hour, 

A 25,000-kw. unit and two boilers for 
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Power Co. nears completion 


Idaho Power Rebuilding 
Malad River Plant Flume 


Reconstruction for the third time of 
its 4,100-ft. Malad power plant flume 
on the Malad River, southeast of Boise, 
was undertaken recently by Idaho 
Power Co. 

A 585-ft. section was the first unit 
to be completed, and work of recon- 
structing a 900-ft. section is scheduled 
to start in 1947. Lumber for the sec- 
tion to be replaced two years hence 
will be purchased, treated and seasoned 


FLUME INTERIOR—New 585-ft. section of flume at Malad Power Plant of the Ide; 


in 1946, said E. A. Woodhead, superip 
tendent of the company’s power plants 
Replacement of the entire structure j 
expected to be completed by 1954, 
The flume is designed to carty %) 
cu.-ft. of water a second, 600 cu.ft, oi 
which is used in the operation of tly 
5000-kw. generating plant at Mala 
Remainder of the water is used {,; 
irrigation purposes. Previous fum 
construction was expected to last from 
12 to 15 yrs., but due to improvements 
in lumber treatment and_ buildin 
technique, life of the new flame is «. 
pected to be from 17 to 20 yrs. 


ann n nnn nner ree reer eens 


the Inglis Station of the Florida Power 
Corp. north of St. Petersburg. 

An additional boiler, capable of gen- 
erating 185,000 lbs. of steam per hour 
for the Rio Grande station of the El 
Paso Electric Co. 


Measure Requiring P.U.C. 
Approval of Co-ops Lost 


A Senate bill which would have re- 
quired Public Utility Commission ap- 
proval of incorporation of non-profit 
rural cooperative electric companies was 
lost in the rush toward final adjourn- 
ment of the biennial session of the 
Pennsylvania legislature. The bill was 
passed by the Senate and was reported 
favorably by the House Committee on 
Public Utilities. 

The bill provided that articles of in- 
corporation received in the office of the 
secretary of the commonwealth be re- 
ferred to the Public Utility Commission. 
The commission would then have fixed 
the time and place for public hearings, 
given 30 days notice to proposed in- 
corporators and other persons and cor- 
porations interested. ‘Commission de- 
cisions could have been appealed to the. 
Superior Court. 


Idaho Power Reassures 
Veterans of Employment 


Reassurance has been given employ. 
ees of the Idaho Power Co. in th 
armed services by President C. J. Strike 
that they will not “be penalized {or 
taking time out to defend their cow. 
try”. 

Each honorably discharged vetera 
will get his old job or a comparable 
position. Where a veteran would hav 
been upgraded had his service with the 
company not been interrupted, the com 
pany will provide special training fx 
rapid upgrading. 

Special consideration wil] be gives 
these who require more than the ¥- 
day period allowed by law for applica 
tion for reinstatement. No physical 
amination of the returning employe 
will be required unless such an exail- 
ination will be of help in finding sul 
able employment for him. 

Though under the law, the 0-da 
period for applying for reinstatemet! 
begins in the case of veterans who have 
been hospitalized one year after thei 
being discharged from active servict 
the company will extend this period 
that no veteran will rush his hospital 
ization for fear of losing his job. © 
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REA, 10 Years Old, 
Raised Food Output 


Repori by W. }. Neal Indicates 
That REA Drew Pattern for More 
Prosperous Rural Economy 


Rural electrification, which has in- 
creased almost three-fold since the 
Rural Electrification Administration 
was founded ten years ago this month 
by executive order of President Roose- 
velt, has “set the pace in more efficient 
food production during the war and 
drawn a pattern for a better balance 
and more prosperous rural economy 
after the war,” REA Acting Adminis- 
trator William J. Neal declared this 
week in a tenth anniversary report. 

Approximately 2,700,000 farms, al- 
most half of the nation’s total, are 
now electrified, the report asserted. 
More than half of the almost 2,000,000 
farms connected in the last decade are 
served from: REA lines. 

REA’s post-war plans are flourishing, 
according to the report, which declares 
that the program to complete electrifi- 
cation of the nation’s rural areas calls 
for expenditure of $579,000,000 within 
three years after materials and man- 
power become available for large-scale 
operations. This is part of a five-year 
program which would bring service to 
3,055,000 unserved rural consumers 
and which would require about $1,000,- 
000,000 for power lines, including, of 
course, the $579,000,000 sought for the 
first three years. 

The post-war expansion is in addi- 
tion to a backlog of more than $100,- 
000,000 which has been allocated but 
not actually advanced because of the 
wartime downhold on system construc- 
tion. In addition, REA has on hand or 
under preparation applications totalling 
yet another $125,000,000. 

Growth of REA-financed systems evi- 
dences tlie use to which electricity can 
be put on the farm, Neal said. Sur- 
veys on 21 older REA-financed systems 
showed an a¥erage use per farm and 
residential customer of> 36 kw.-hr. 
monthly. In 1939, the last year before 
farm activity started climbing under the 
impact of war, average consumption on 
these systems was 62 kw.-hr. monthly, 
and by 1943, the eighth year of their 
operations, average use had risen to 92 
kw.-hr. monthly, 

“This wend indicates that when 
household appliances, plumbing and 
improved electrical equipment are avail- 
able, the operating position of REA’s 
borrowers will be strengthened.” 

REA loans have been made to 906 
borrowers in 46 states, Alaska, and the 
Virgin Islands. Of these, 833 are co- 
operatives, 54 are public bodies, and 
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19 private utilities. Total REA author- 
izations to date by Congress are $525,- 
428,288, of which $520,000,000 has been 
allotted. Principal and interest repay- 
ments total $90,000,000, of which $19, 
000,000 is prepayment. 

During the fiscal year ended last 
June 30, REA systems sold 1,791,608,- 
000 kw.-hr., with customers ranging 
from farmers to a huge aluminum plant 
in Arkansas, and including numerous 
military installations and rural indus- 
tries. More than half of this energy 
was purchased from electric utilities, 
which supply 450 co-ops. 


National Resources Board 
Bill Proposed in Congress 


A bill creating a National Resources 
Board, to be composed of the Secre- 
taries of Interior, War, Agriculture and 
Commerce, plus seven individuals ap- 
pointed by the President and confirmed 
by the Senate, has been introduced in 
the house by Rep. Cecil R. King, Cal- 
ifornia Democrat. 

The board would be expected to con- 
duct studies to obtain data on natural 
resources of the country and to recom- 
mend plans for development and con- 
servation of them. It would be required 
to cooperate and consult with other fed- 
eral and state agencies, and the former 
would be required to lend all possible 
help to the board. 

A similar bill has been introduced in 
the Senate by Pat McCarran, Nevada 


Democrat. 


Commerce Committee 
Opposes Murray Bill 


The Senate Commerce Committee re- 
ported unfavorably to the Senate this 
week on the Murray Bill to establish the 
Missouri Valley Authority. 

The bill immediately was referred to 
the Irrigation and Reclamation Commit- 
tee under an agreement whereby three 
committees will consider the legislation 
for two months each. 

Chairman John Overton, Louisiana 
Democrat, of the Commerce Subcom- 
mittee which studied flood control and 
navigational features of the bill, pre- 
sented the report, which declared: 

“The committee recommends striking 
from the bill all provisions relating to 
the proposed Missouri Valley Authority 
having any control whatsoever over nav- 
igation and flood control in the basin 
and that such control be affirmatively 
declared to remain, as now prescribed 
by law, in the War Department and 
under the supervision of the Chief of 
Engineers.” 

The Commerce Committee reported 
adversely on the entire bill, as well as 
the flood contro] and navigational fea- 
tures with which it had been charged. 
Overton declared that this was done 
since proponents and opponents of the 
measure discussed the bill as a whole 
before his subcommittee. Both adverse 
reports were unanimous. 

The nomination of David Lilienthal 
to be a director of the Tennessee Valley 
Authority remained in committee early 
this week, with no indication of when it 





SCHOOL FOR REPAIRMEN—Men of the Appliance Service Department of the Public 
Service Co. of Colorado are going to school to learn the proper way of repairing 
household fixtures. switches, and lamps. The Training Within Industry System is 
being followed 
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would be considered. His present term 
expires May 18. 

Meanwhile, President Truman has 
signed the $590,000,000 Agriculture 
Appropriation Bill under which REA 
is authorized to make loans totaling 
$80,000,000 in the next fiscal year. 


Compromise Near 
In Omaha Struggle 


A compromise plan to settle the 
power difficulties of Omaha is moving 
slowly, but apparently surely, through 
Nebraska’s unicameral legislature. 

The-plan, still awaiting the final vote, 
provides for: 


1. Formation of an Omaha public 
power district under SF310, under 
which the other Nebraska public power 
districts were organized. 

2. Appointment by the governor of a 
board of seven directors to govern the 
district, with the provision that direc- 
tors be elected by the people after they 
have served their original terms. 

3. Granting of powers of condemna- 
tion to the new district. 

4. A regulation that if any existing 
public power district seeks to purchase 
the Nebraska Power Co. the purchase 
contract must be on file with the De- 
partment of Roads and Irrigation 30 
days before it is signed and executed. 

5. Repeal of LB204, the 1943 Peoples 
Power Commission Law. 


The compromise plan has the sup- 
port of the present officers of Nebraska 
Power, many legislators who have ob- 
jected to special legislation for Omaha, 
and local newspapers. Governor Gris- 
wold is also said to be in favor of the 
compromise though previously he had 
threatened to veto any legislation re- 
pealing LB204. 

Leading the opposition to the com- 
promise is Mayor Dan Butler of Omaha 
who still supports LB204. 

In adjoining Iowa, where Council 
Bluffs is served by Nebraska Power, 
the citizens are beginning to debate the 
future of the power system in that city. 
Any move in Nebraska is likely to sever 
the Iowa properties from the parent 
utility. The organization of a private 
company to take over the Iowa prop- 
erties or the formation of a Council 
Bluffs municipal system are being dis- 
cussed. 

* 


H. Freeman Barnes Dies 


H. Freeman Barnes, manager of sdles 
promotion of the lamp department of 
the General Electric Co., Nela Park, 
Cleveland, died on May 8. Mr. Barnes 
was 47 years of age. 
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Equipment Remains 
at Lake Charles Plant 


Louisiana Officials Oppose Mov- 
ing Turbo-Generator and Boiler to 
Lake Catherine, Ark., Station 


Transfer of a 35,000-kw. turbo-gen- 
erator and boiler from the unused Lake 
Charles, La., magnesium plant to the 
federally owned aluminum plant at 
Lake Catherine, Ark., had not been 
started early this week even though 
the Office of War Utilities had recom- 
mended the move early last month. 

The machine is*owned by the De- 
fense Plant Corporation and had been 
sought by the Interior Department. 
OWU recommendation of the transfer 
was based on inadequacy of reserves 
in the Arkansas region. Coincident 
with the transfer authorization, OWU 
granted priorities for a 30,000-kw. unit 
for the Arkansas Power & Light Co. It 
was hoped that the DPC machine would 
be on the line in Arkansas by the end of 
the year to help carry peaks which will 
then be 55,000 kw. into a reserve of 
70,000 kw. 

Louisiana officials, headed by Sen. 
Allen J. Ellender, have opposed the 
transfer of the 35,000-kw. machine, 
which originally was to have been in- 
stalled at Lake Catherine and which 
was diverted to Lake Charles to serve 
the magnesium plant. The unit never 
went into operation. 


High Prices Halted Sale 


Insistence by DPC on high prices for 
several other machines in the two power- 
houses at Lake Charles is reported to 
have halted the sale of at least three 
7,500-kw. turbines to the Nethrelands 
Government, which sought the units to 
power pumps required to drain portions 
of Holland flooded by retreating Nazis. 
The Dutch, who talked originally of tak- 
ing six of eight 7,500-kw. units at Lake 
Charles, lowered the request to three, 
but reportedly dropped the idea when 
DPC insisted on charging for each 
machine the full cost installed plus dis- 
mantling charges. The total proved to 
be about 50 percent in excess of the 
price at which the Dutch could obtain 
adequate equipment elsewhere, it was 
learned. 

Power installations in two plants 
built to serve the magnesium plant in- 
cluded the 35,000-kw. machine and a 
boiler in one plant, and the eight 
7,500-kw. machines, a 15,000-kw. ma- 
chine and eight boilers in the other. 

The Army has been authorized by 
OWU to transfer one of the 7,500-kw. 
units to Albuquerque, N. M., where it 
will go to the Albuquerque Gas & Elec- 
tric Co. to help handle increased Army 


loads, however, title negotiatio..; fo; the 
unit had not been completed . arly this 
week, The Navy is seekin,; another 
7,500-kw. machine and a boil: - for one 
of its major Navy yards, and Amy 
ordnance is seeking two of the eight 
boilers for a toluene plant under Con. 
struction at Lake Charles. 

Some of the equipment must Temain 
at Lake Charles to meet a 22,0004, 
contract with the Gulf States Utilitis 
Co. Additional energy will he required 
at Lake Charles for the Cities Servic 
refinery which will operate the toluen. 
plant. Also, DPC is hopeful of finding 
a purchaser for the Mathieson alkyj 
works there who would require mop 
power. It is felt that the retention of 
30,000 kw. at Lake Charles would meq 
immediate needs for the area. 


BPA, Trades Council 
Sign Bargaining Pac 


A long-standing dispute between 
Bonneville Power Administration and 
labor groups ended in Portland, My 
2, when representatives of the Admip. 
istration and the Columbia Powe 
Trades Council signed a collective bar. 
gaining agreement. 

Ranking officials of Bonneville Ad 
ministration termed the agreement : 
“history-making milestone in Fedenl 
labor-management relations.” 

Under terms of the instrument 
which affects various trades and crafts 
not governed by the 1923 Classificatin 
Act, bargaining machinery is set up 
provide for joint determination of rate 
of pay, hours and working condition. 
A system of apprenticeships, under the 
administration of a central joint cou- 
cil, is also established. 

The agreement further provides for 
joint cooperative committees which wil 
consider such matters as “eliminatio 
of waste in construction and produ: 
tion; conservation of supplies, materish 
and energy; improvement of quality 0 
workmanship and services; promotion 
of education ‘and training; correction 
of conditions making for grievance 
and misunderstandings; encouragemet! 
of courtesy in the relationships of 
ployees with the public; safeguarding 
of health and prevention of hazards 
life and property; betterment of & 
ployment conditions and the strength 
ening of the morale of the service. 

In addition to Dr. Paul J. Rave 
Bonneville administrator, and Robet 
B. Sheets for the Trades Cound 
signers of the agreement rep 
the teamsters’, iron workers’, ste 
fitters’ and electrical workers’ unio 
all of which are affiliated with the 
umbia Power Trades Council. 
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Curfew Out; Travel 
Restrictions Remain 


War Mobilizer Fred Vinson rescinded 
the curfew this week but told the na- 
tion the stringency of transportation 
would require continued observance of 
transportation restrictions which ban 
conventions of more than 50 persons. 

Outlining administration thinking on 
the problems of defeating Japan and 
getting reconversion started as promptly 
and as widely as possible, Vinson told 
a press conference that cuts in war 
production have begun, and in the next 
six months are expected to total 10 to 
15 percent of the current rate. Navy 
cuts have already been scheduled, and 





greater cuts may be expected in the. 


first half of 1946 when the pipelines 
of the Pacific War will have been filled. 
But then, munitions production will 
maintain a level not far from two-thirds 
that required by the two-front war. 
Japanese war production will keep on 
their present jobs a great part of those 
now employed in war production. The 
total unemployed, many of whom will 
be only temporarily out of work, “prob- 
ably should not exceed more than 2,- 
000,000 to 2,500,000 persons at the end 
of the next 12 months. Severe local 
unemployment problems will exist side 
by side with manpower shortages, and 
strict manpower controls will continue 
.to be necessary in such areas.” 


Philadelphia Electric Co. 
Operating Chester Light 


Philadelphia Electric Co. has ac- 
quired from the United Gas Improve- 
ment Co. all of the common stock of the 
Chester County Light & Power Co. and 
on April 25, took over the operation of 
the utility. 

Though it will continue as a separate 
company for an indefinite period, Ches- 
ter County Light will be operated as an 
integral part of the Philadelphia Elec- 
tric system, under the general supervi- 
sion of W. E. L. Irwin, division manager 


Billions of Kw.-Hr. 
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Output Curve Turns Downward 
Weekly Output Millions Kw.-Hr. 


The electric output curve moved 
downward during the week ended May 
5, 1945, according to figures released by 
the Edison Electric Institute. The 
amount of electrical energy distributed 


of the Main Line Division. J. F. Potts——by.the light and power industry totaled 


will be retained as local manager, with 
headquarters at Kennett Square. 

The Chester company serves an area 
of 116 square miles, embracing Kennett 
Square, Avondale, West Grove, and out- 
lying areas. \ 

se 


Utility To Extend Lines 


To make electric service available to 
95 percent of the farms in its territory, 
Alabama Power Co. will build 6,000 
miles of rural lines following the war. 
The new lines in §5 counties will serve 
27,500 rural and farm customers. 


4,397,330,000 kw.-hr., compared with 
4,415,889,000 kw.-hr. during the pre- 
ceding week. During the week ended 
May 6, 1944, the amount of electrical 
energy distributed amounted to 4,233,- 
756,000 kw.-hr., this year’s figure rep- 
resenting an increase of 3.9 percent. 
All of the seven major geographic 
regions reported gains for the week as 
compared with the corresponding week 
of 1944, with the Mid-Atlantic and 
Pacific Coast groups entering the plus 
column. The largest increase was 
by the West Central States, which 
showed an advance of 8.5 percent. 
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1945 1944 1943 
May 4,397 May 6 4 May 8 3,904 
Apr. 4,416 aoe 2? <6 May 1 3,867 
Apr. 21 4,411 Apr. 22 4,344 Apr. 24 3,925 
Apr. 14 4,332 . 15 4,307 Apr. 17 3,917 
om 7 4 Apr. 8 4,361 Apr. 10 3,882 

ar, 31 4,329 Apr. | 4409 Apr. 3 3,890 
Mar. 24 4,402 Mar. 2% 4409 Mar. 27 3,928 
Mar. 17 4,398 Mar. 18 4,400 Mar. 20 3.947 
Mar, 10 4,446 Mar. 11 4,426 Mar. 13 3,945 
Mar, 3 4,472 Mar. 4 4465 Mar. 6 3,947 
Feb. 4,474 26 4,445 Feb. 27 3,893 
Feb, 17 4,472 Feb. 19 4,512 Feb. 20 3,949 

Percent Change from Previous Year 

Week Ending 
May 5 Apr. 28 Apr. 2! 
New England ....... 4.1 2.3 1.0 
Mid Atlantic Mein Ss os 14 = 3.4 = 3.0 
Central Industrial 5.1 +38 +17 

est Central ......... 8.5 + 74 + 8.7 
Southern States ....... +64 47.7 + 8.3 
Rocky Mountain ...... +56 +57 +72 
Pacific Coast ......... +04 —23 —16 

Total United States. +39 +18 +15 
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SEC DECISIONS—HEARINGS 





The Securities and Exchange Com- 
mission in a series of orders recently 
issued affecting electric utility com- 
panies: 


Has AppROVED an amended plan for 
simplification of the system of the Union 
Electric Co. of Missouri under the Holding 
Company Act. Under the plan, Union of 
Missouri would eliminate two operating sub- 
sidiaries, Mississippi River Power Co. and 
lowa Union Electric Co. by merger of Mis- 
sissippi River Power into Union of Missouri 
and lowa Union into Union Electric Co. of 
Illinois. Mississippi’s properties except those 
in Missouri, and certain current assets 
would be transferred to Iowa Union in ex- 
change for 461,000 shares of Iowa common 
stock. In the Mississippi River Power-Mis- 
souri Union merger the 461,000 shares of 
lowa Union stock would be transferred to 
Missouri Union. Iowa Union would then 
merge with Illinois Union, and its outstand- 
ing common stock would be converted into 
Illinois Union common through the issu- 
ance of nine shares of Illinois Union com- 
mon for every four shares of Iowa Union 
common, amounting to 1,107,000 addi- 
tional Illinois Union shares. 


Extenvep To July 2, 1945, the time within 
which Associated Electric Co. may con- 
clude transactions incidental to the sale by 
its wholly owned subsidiary, Missouri 
Southern Public Service Co. of all its 
physical properties to New-Mac Electric 
Cooperative, Inc., for a base cash considera- 
tion of $170,000. 

Has apyournep hearings on the plan for 
reorganization of the New England Public 
Service Co. to May 23 to give the com- 
pany time to discuss with prospective 
buyers the possible sale of its industrial 
company subsidiaries. 

APPROVED JOINT application of American 
Power & Light Co. and its subsidiary, 
Texas Power & Light Co., covering Amer- 
ican’s proposal to transfer to Texas 1,500,- 
000 shares of the latter’s no par common 
stock, and the restatement by Texas of the 
remaining 2.500.000 shares of such stock, 
all owned by American, at $6 a share. 
Texas Power will cancel the 1,500,000 
shares received from American, thereby 
creating on its books a capital surplus of 
$5,000,000. 


Has approvep proposal of United Public 
Utilities Corp. to issue and sell to Bankers 
Trust €o., a $3,750.000 principal amount 
promissory note, and the payment to United 
by its subsidiary, Dakota Public Service 
Co. of $500.000 in reduction of its note in- 
debtedness to its parent. Proceeds will be 
used by United. together with other funds. 
to redeem $4,174,000 principal amount of 
its outstanding bonds. 

GRANTED EXTENSION of fonr months, to 
August 18, to Consolidated Electric & Gas 
Co., within which to bring in a plan of 
reorganization and has approved sale for 
$1,178,000 of the companv’s stock interest 
in the Flerida Public Utilities Co., sub- 
sidiary. Proceeds will be used to retire 
parent company debt. 


Applications Filed 


APPALACHIAN Exectric Power Co. has 
asked for authorization to utilize $750,000 
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The application stated thai 


to purchase and cancel addi- 
tional 6s as further sums of ex- 
cess free cash become available during the 
period ending December 31, 1946. 

: Se — Co. has filed a yor ra 
tion covering its proposal to pay, subject 
to SEC approval, a dividend on July 2 to its 
common stockholders of record June 1. The 
dividend would be paid in shares of the $25 

r value common stock of Pacific Gas & 

lectric Co., at the rate of one share for 
each 100 shares of North American com- 
mon held. Those holding less than 100 
shares will receive a dividend of 38 cents 
per share. 

New Beprorp Gas & Epison Licut Co. 
has filed a proposal to issue up to $1,000,- 
000 of notes payable to banks with the in- 
tention of using the funds thus derived to 
pay off its present indebtedness of $750,000 
to the First National Bank of Boston and 
to pay for proposed improvements. 


Hearings Scheduled 


May 14: To consider General Water Gas 
& Electric Co.’s proposal to redeem all of 
its outstanding $3 cumulative preferred 
stock, consisting of 67,957 shares, at the 
redemption price of $52.50 a share plus 
accrued dividends. 

May 22: On Central Power & Light Co.’s 
application for a six months extension of 
time in which to complete acquiring the 
Eagle Pass (Tex.) electric, water and ice 
property of Texas Electric Service Co. and 
Texas Public Utilities Co. 


Idaho Power Adds Diesel 


To supplement shortages in hydro 
generation at the Salmon Plant of the 
Idaho Power Co., a 60-kw. high-speed 
diesel generating unit has been in- 
stalled. 





UTILITY REPORTS 


Net Income 
1945 1944 
*Arkansas Power & Light... $2,396,987 $1,129,158 
*Carolina Power & Light... 2,361,427 2,515,195 
Cleveland Elec. Iiuminat- 


ing and sub.............. 5,781,130 6,166,211 

tCommonwealth Edison 

MG { > t5E . isWadhedtvasaed 22,941,300 22,490,503 
tConsolidated Gas Lt. 

Pwr. (Balto.) and sub.. 6,491,626 6,339,382 
jidaho ey Say pe 1,389,552 1,314,890 
Minnesota Power & Light.. 1,772,074 1,933,435 
*Mississippi Power & ht. 1,437,569 605 
*Montana Power ........... 4,735 A111 4,071,153 
*New Orleans Public Service 1.866.861 1.747089 
*Pennsylvania Power & Light 5,544,632 5,778,028 


tPhiladelphia Electri nd 
subs ” i. 


RIES TS: AES 17,173,044 15,400,752 

fTexas Electric Service..... 1,837,421 1,776,775 
*Washington Water Power 

isk pibnacdeis hi 2,611,764 2,944,479 


* Twelve months ended February 28. 
¢ Twelve months ended March 41. 
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Vancouver and Spokane 
Move to Get BPA Offic. 


Two Washington cities, Vancouver 
and Spokane, recently initisted 4). 
termined efforts to capture fro, Pon. 
land, Ore., headquarters of Bonneville 
Power Administration. 

Bonneville’s administrative and engi. 
neering offices, with their 837 emply. 
ees, have been located in Portland since 
organization of the administration, anj 
construction of Bonneville and Grand 
Coulee Dams. 

Vancouver’s plans call for the intr. 
duction before Congress of a bil] appro. 
priating $4,500,000 for an administrs. 
tion building, with that city specified a. 
the site. The Vancouver claims are by. 
tressed by government ownership ¢{ 
2,000 acres of property in or adjacen 
to the city, purchased in the early day; 
of the war for a housing project. _ 

Spokane put in its bid after Vap. 
couver started the removal movement 
basing its claim largely on its proximity 
to Grand Coulee. Bonneville budget t-. 
quests for 1946 included $4,400,000 for 
an office building, but the item was re. 
moved because Portland’s plans for , 
civic center remained unsettled. 


Energy Requirements and 
Peak Demands Decrease 


February 1945 electric energy re 
quirements indicate a total of 17,694, 
174,000 kw.-hr.. down about 2,195,000, 
000 kw.-hr. from January 1945, and a 
decrease of 3.5 percent from February 
of last year, according to preliminary 
figures released by the Federal Power 
Commission. 

Preliminary figures on peak demands 
of the principal electric utility systems 
for February 1945 aggregated 37,392, 
935 kw., a decrease of approximately 
469,000 kw. from the preceding month, 
but a gain of 2.8 percent over February 
1944. 


Tax Reduction Savings Go 
into Pension Reserve Fund 


California State Railroad Commis 
sion, in a decision rendered last week. 
authorized Pacific Gas & Electric ©. 
to place in its pension reserve fund 
$2,567,143 of the non-recurring tax re 
duction for 1945, resulting from its 
current refunding program. 

Thé commission ruled that the re 
mainder of the tax saving, totaling $1- 
719,857, may be credited to taxes a 
crued as a means of meeting additional 


tax charges which the Treasury Depart 


ment claims is due for 1941-42. 
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Resonant Filter Reduces Noise 


By C. 8. YOUNG, 
Pennsylvania Power & Light Co., Allentown, Pa. 


Wartime economy has fostered 
1any new applications of old prin- 
iples; some have definite permanent 
nossibilities; others are stop-gap ex- 
vedients. An example of the latter 
s given in the following description 
of an experimental resonant shunt 
lter installation used to determine 
the possibilities of suppressing the 
effects of certain harmonic  fre- 
quencies on open-wire Bell Telephone 
ircuits which parallel a single phase 
9-ky. multi-grounded rural dis- 
tribution line operated by Pennsyl- 
vania Power & Light Co. In the case 
in question, the filter was applied 
directly to one phase of the distribu- 
tion system in the area involved. 
without definite knowledge of the 
source of the harmonic frequencies. 
A schematic diagram of the 12-kv. 


Phase wire 


Fuse switch 
aie £ L /S ko. 


Filter 


Neutral 


Location 
of filter ’ 


12 kv. 
3-phase, 4-wire 


5,000 kva. 
synchronous 


Substation 
condenser 


system showing the location of the 
telephone facilities involved is shown 
in the figure. The telephone circuits 
consist largely of open-wire toll 
trunks, which, according to the pres- 
ent plans of the telephone company, 
will be installed in cable after the 
wer. 

In the investigation made jointly 
by engineers of Pennsylvania Power 
& Light and Bell Telephone com- 
panies, it was found that the pre- 
dominant harmonic frequencies were 
1,380 and 1,500 cycles. In an effort 
to locate the source, harmonic volt- 
age and current components were 
measured in the various branches at 
the 66/12-kv. substation and checks 
made of power installations on the 
12-kv. circuits over a wide area. This 
survey eliminated the synchronous 


a 


Total _--~" 
poralle/ 
22 mi 

/ 


qr---t---- 


‘25 miles of single 
phase, 6.9kv. phose 
wire ond multi-grounded 


telephone neutral including branches. 


| circuit 


6.9-KV. RESONANT FILTER cuts telephone along 2.2-mile parallel an average of 8 db.. 


maximum of 11db.. for 14 trunks 
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condenser but otherwise failed to dis- 
close any one predominant source of 
the harmonic frequencies. 

A short cut solution was consid- 
ered, consisting of the experimental 
installation of a resonant shunt fil- 
ter* on the distribution system at the 
point where the single phase rural line 
is connected to the three phase sys- 
tem. In order to reduce the effects 
of both harmonics, the filter was 
tuned to 1,440 cycles. Three 15-kva., 
7.2-kv. capacitors in parallel, having 
a total capacitance of 2.8 micro- 
farads, were used for the capacitance 
portion of the filter and a modified 
radio frequency choke coil, having 
an inductance of 4.35 millihenries 
and originally made for suppressing 
radio noise on magnetite street light- 
ing systems was utilized for the in- 
ductive section. With the resonant 
shunt connected as in the accom- 
panying illustration the overall tele- 
phone circuit noise was reduced to a 
satisfactory level, the maximum re- 
duction, being 11 db. (3.5:1) with 
an average of 8 db. (2.7:1) for 14 
trunks. 

A test using the three capacitors 
without the coil, provided no appre- 
ciable noise reduction. This may be 
explained by the fact that the system 
impedance at 1,380 cycles is too low 
to be influenced by the 41-ohm im- 
pedance of the capacitors alone 
when compared to 3.8 ohms for the 
tuned circuit. 

In making resonant shunt filter 
applications in the manner described, 
care must be exercised to avoid creat- 
ing new noise conditions due to 
other resonance effects and to cir- 
culating harmonic currents between 


* For further details on the use of resonant 
shunt filters refer to Engineering Report No 
34 of the joint Sub-committee on Develop 
ment and Research, Edison Blectric Institute 
and Bell system. 
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the harmonic source and the low im- 
pedance of the resonant shunt filter. 
In this case tests indicated no per- 
ceptible increase in noise on other 
circuits. 

There are two contributing fac- 
tors involved in this problem (1) 
the susceptibility of the open wire 
telephone circuits and (2) the elec- 
trostatic unbalance on the power sys- 


tem caused by the long single-phase 
tap to which the telephone circuits 
are exposed. Since the post-war plans 
of the telephone company include the 
installation of cable to replace the 
open wire section of line, the ap- 
plication of the filter described is 
being considered only a stop-gap 
measure until the telephone cable is 
installed. 


Demand Metering Over Supervisory 


By W. A. DERR. 
Switchgear Engineer 
Westinghouse Electric Corp., East Pittsburgh, Pa. 


The recent development of the 
RT impulse storage relay plus a spe- 
cial arrangement of supervisory con- 
trol circuits now makes it possible to 
obtain unattended, supervisory con- 
trolled station demand indication or 
recording as well as integrated kilo- 
watt-hour readings over the same 
channel that is used for operation of 
the supervisory. A channel for su- 
pervisory control may be any means 
or medium which will allow the trans- 
mission of direct current or carrier 
current impulses. 

This new method involves the stor- 
ing of the demand metering impulses 
for a complete demand interval. The 
accumulated impulses are then re- 
leased over the supervisory control 
channel, thereby registering on the 
demand dial and moving the integrat- 
ing kilowatt-hour register ahead on 
the demand meter at the supervisory 
control dispatching office. 
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When the circuit of the impulse 
sending motor of the storage device 
is closed through the supervisory con- 
trol equipment, the motor drives the 
cam shaft which operates the impulse 
sending contacts. The long pinion 
which meshes with the traveling nut 
is also on this cam shaft and the nut 
is thus returned to the initial position. 
Upon reaching this position, the nut 
opens the motor circuit by means »of 
the pins projecting from the side of 
the nut. Any impulses received dur- 
ing the transmitting period will be 
recorded as well as those received dur- 
ing the storage period. No impulses 
are lost. The impulse sending con- 
tacts of the RT storage relay are con- 
nected to the supervisory control 
channel simultaneously with the clos- 
ing of the impulse sending motor cir- 
cuit. This allows the stored impulses 
to be transmitted to the WA-2 remote 
demand meter. 





Impulse sending 
synchronous 
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FIG. 1—Mechanical arrangement of component 
parts of impulse relay. Two receiver coils are 
connected to a three-wire contact device mounted 
on a standard watthour meter. Opening and 
closing of these contacts causes the two receiver 
coils to be energized alternately, causing the scapement to be operated and hence the 
gearing to rotate the long screw. This advances the nut to the left. The nut cannot 
turn because of the teeth on its periphery engaging the long pin above the screw. 
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FIG, 2—Schematic diagram of ¢ », 
pervisory control circuit with impulse 
storage relay and impulse operated 
demand receiver connected 


The demand receiver which js ts. 
sentially a demand register driven by 
an impulse-operated. notching relay 
is connected in the circuit at the dis 
patcher’s office where the integrated 
kilowatt-hour and demand impulses 
are to be indicated. 

The storage relay releases to the 
receiver at predetermined regular ip. 
tervals an indication of the kilowatt 
demand. The closing of the contacts 
of the time clock in the dispatcher’s 
office sets the supervisory control 
equipment in operation to automati- 
cally connect the impulse sending é. 
vice to the line at the sending end and 
to simultaneously connect the receiv. 
ing meter to the line at the dispatching 
office. Thus the impulses cause the de. 
mand pointer to move up the scale 
and also register the kilowatt-hours 
on the integrating dials of the re. 
ceiver. 

Should any supervised operations 


a 


. . ‘ 

take place at the station while the im i 

pulses are being transmitted, the sal 
. * . . . . t 

change in indication is automatically dian 


recorded at the termination of the 
impulses. In event of an emergency 
the operator can break in on the de- 
mand impulse sending without affect 
ing the accuracy of the kilowatt-hour 








prtiar 





registration. The remaining stored eR 
impulses come through on the next a 
reading and that particular demand The 


reading must be ignored. 





Convenient Lifter 
for Manhole Covers 


To facilitate lifting and lowering 
manhole covers on the underground 
system of the Malden & Melrose (as 
Light Co., an affiliate of the New 
England Power group, A. W. Clough, 


juent 





the 1 





. . ° . e s CO) 
The necessary power for driving is obtained from the continuously energized control super intendent of distribution, . ok : 
motor. In this manner the impulses from the watthour meter are stored signed a portable pipe frame stan¢ 
L 
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jeasily handled by men in the field 
j demountable to permit carrying 
trucks with minimum space occu- 
cy, The device consists of two 
in, diameter solid steel rods which 
rm a T when in use, the horizontal 
snber being 36 in. long and the 
tical member 26 in. high. The 
yper end of the vertical member ter- 
inates in a ring 12 in. in diameter, 
dthe lower end is offset 1% in., the 
tom being welded to a circular 
ate 6} in. in diameter and 7¢ in. 
hick. This plate is provided with a 
wdial slot 34 in. long and 1 in. wide. 
he upper bar of the T slides into 
e ring and about half way across 
provided with a stop ring to pre- 
ent its sliding all the way through 
e eye of the ring of the vertical 
od when in use. 
Each manhole cover is provided 
ith a bolt about ¢ in. in diameter, 
hich is held in place permanently 
the central hole of the cover, the 
olt head fitting about flush with the 
rface of the cover. The nut below 
e cover is threaded upon the bolt 
ficiently to allow a play of about 


STANDARD for lifting manhole cover 
also carries traffic flags 


4 in. vertically. In using the standard, 
the bolt head is raised about 4 in. 
and the circular flange slipped under 
it, after which the cover can be lifted 
or lowered as desired. The device pro- 
vides for symmetrical disposition of 
loads and safe handling of covers in 
all weathers. 


132/66 Kv. Autotransformers; Two-Winding Bank 


By R. G. MYERS 


Asst. Chief Engineer, Public Service Co. of Indiana, Inc. 
Indianapolis, Ind. 


In order to permit the removal of a 
2,000-kva. 66/13.2-kv. transformer 
bank from Lenore Substation for use 
t another location without complete- 
; eliminating 66-kv. reserve trans- 
jormer capacity, Public Service Co. of 
ndiana, Inc., recently converted a 
D5,000-kva.,, 132/13.2-kv., two-wind- 
ng transformer bank to a 132/66-kv. 
utotransformer bank with a 6.6-kv. 
ertiary. A simplified diagram of the 
ubstation, with the locations of the 
ransformers and the approximate 
ads involved is shown. 

The converted transformers were 
ingle-phase, 8,333-kva., core-type 
inits having series-parallel high- 
joltage windings for operation at 
ither 132 kv.Y or 66 kv.Y. Conse- 
quently, each end of each high-voltage 
‘inding section was provided with 
mple end-turn insulation and no 
azard was introduced by tapping 
he mid-point of the series connec- 
ion. One of the 132-kv. bushings now 
serves at that voltage, while the other 
s connected to the mid-point for the 

“kV. load. The mid-point connec- 


tion was made on the series-parallel 
terminal board by disconnecting the 
grounded end of the winding and 
installing an additional connecting 
link, as shown in the accompanying 
connection diagram, without disturb- 
ing the lead from terminal board to 
bushing. 

The transformers were provided 
with six secondary winding sections. 
three on each core leg, for series- 
parallel operation at either 13.2 kv. 
or 2.2 kv., and had six secondary 
bushings on each single-phase unit 
for current-carrying capacity at the 
lower voltage. The low-voltage sec- 
tions on each leg were connected in 
series to obtain two 6.6-kv. windings. 
these then heing paralleled to pro- 
vide a circulating current path and 
act as a transfer winding to balance 
the magneto-motive force on the two 
core legs. The 6.6-kv. windings of 
the three units were then used as a 
tertiary delta winding for harmonic 
requirements. Original and converted 
connections of the windings are 
shown, as are the directions of the 
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currents in the various windings for 
the two conditions. 

In making the low-voltage connec- 
tions, the 6.6-kv. series connections 
were made on the low-voltage ter- 
mimal board, and each 6.6-kv. wind- 
ing section was brought through a 
separate set of bushings. The parallel 
connection on each transformer. as 
well as the tertiary delta connection, 
was then made outside the transfor- 
mer case, This will allow the trans- 
formers to be reconnected for 132/ 
13.2-kv. operation (without allowing 
use of the 66-kv. tap, of course) with- 
out entering the case. Since only four 
of the six low-voltage bushings on 
each transformer were used for the 
low voltage windings, one of them 
could be, and was, used for the sol- 
idly grounded high-voltage winding 
neutral connection. 

The 132 to 66-kv. impedance of the 


resulting autotransformer is approx- 


5 feeders Sfeekrs FIG. I 
(20 Mva load) (24 Mva load) 


FIG. I—Reconnection of 132/13.2-kv. 
two-winding transformer bank as a 
132/66-kv. autotransformer bank per- 
mits release of 12,000-kva. 66/13.2-kv. 
bank without sacrificing all 66-kv. re- 
serve transformer capacity at Lenore 
substation. FIG. 2—Connection of each 
8,333-kva. single-phase transformer, (a) 
as original two-winding transformer 
and (b) as an autotransformer. Arrows 
indicate directions of current in wind- 
ing sections 


imately the same as the 132 to 13.2- 
kv. impedance of the two-winding 
transformer. Both of the high-voltage 
winding sections have several taps. 
giving a multiplicity of transforma- 
tion ratios. In choosing operating 
laps, however, care must be taken 
that neither winding is subjected to a 
higher volts-per-turn than allowed by 
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the designer. The kva. rating of the 
lank is not changed, since the 6.6-kv. 
winding is approximately fully loaded 
ly its transfer function. 


Dry-Type Transformers 
Do Special Jobs—I 
By C. E. BURKE 
and H. K. PRITCHARD 
Specialty Transformer Section 
Fort Wayne (Ind.) Works, General Electric Co. 

Applications of standard, dry-type 
transformers to meet other than or- 
dinary requirements from sources of 
power at 600 volts and below results 
in savings in time and in first cost and 
enhancement of salvage value. Sev- 
eral practical, yet little known, applica- 
tions of transformers rated 600 volts 
and below will be outlined in this and 
the next article. Detailed discussions 
of the applications will be given in 
subsequent articles. 

Sign-lighting transformers, rated 
60 or 50 cycles, 5 kva. and below (2 
kva. and below for 25 cycles), 
115/230 to 114/23 volts can be used 
as autotransformers for boosting or 
bucking nominally rated 115 or 230- 
volt, single-phase or 3-phase circuits, 
to their nominal values if the voltage 
is low or high, or to a lower or higher 
value than nominal. 

Connected as  autotransformers, 
sign-lighting transformers can be used 
to change the voltage of a nominal 
115-volt circuit by 10 or 20 percent 
and of a nominal 230-volt circuit by 
5 or 10 percent. When so connected. 
they will serve single-phase loads in 
the order of 20 times their rating for 
a 5 percent change in voltage. or 10 
times their rating for 10 percent 
change in voltage, or 5 times their 
rating for a 20 percent change in 
voltage. 

Two sign-ligiting transformers con- 
nected as autotransformers in an 
open-delta bank will serve a 3-phase 
load of approximately 17.3 times the 
bank nameplate kva. rating for a 5 
percent change in voltage, of 8.6 
times the bank rating for a 10 percent 
change in voltage. and of 4.3 times the 
bank rating for a 20 percent change 
in voltage. 

Standard transformers rated 60 or 
100-kva. and below (50- 
kva. and below, 25-cycles }. 
230/460 to 115/230 volts, can be 
used as autotransformers to step up 
230 volts to 460 volts. Similarly. 
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standard transformers of voltage rat- 
ings 115/230 to 115/230—the highest 
standard kva. rating of which is 50 
‘kva.—can be used as autotransformers 
for stepping up 115 volts to 230 volts. 
When so applied on single-phase cir- 
cuits, they will accommodate loads of 
200 percent of their rating. Two of 
‘these transformers connected as auto- 
‘transformers, 2:1 ratio in an open- 
delta bank, will handle a 3-phase load 
of 173 percent of the combined name- 
plate kva. ratings of the two units. 

It is to be noted that, except where 
special safety precautions are pro- 


vided, autotransformers are y. 
used for stepdown service on , 4 
low distribution voltage circuits } 
cause, in the remote case of a win ) 
insulation failure, the higher ines’ 

ing voltage will be impressed on j 
load circuit. Also, some localities », 
hibit the use of autotransformer, 

such circuits for either step-up or ae 
down service. Consideration 4. 
should be given to transformers rad 

2 kva. and below as the regulation j 
these units is compensated for 
down service by making the turn 1, 

less than the ratio of voltage rating 


Tensile Test Indicates Sheath Material Fitnes 


2. Location of test  specimes 
brought close for convenience ; 
operation and ease of observation, 

3. Several scale ranges possible } 
using various pendulum weights, 

4. Smooth, hydraulic load applica 
tions with wide variety of testix 
speeds. Rate of movement can ly 
varied from zero to 84 in. per min 

The slow rates are used for lea 
and similar materials which have ; 
relatively high creepage under tep. 
sion. Faster speeds are used fy 
fabrics, other metals, etc. 

Tensile tests performed on the mz 


Soundness of cable sheath welds, 
tensile stress, modulus of elasticity, 
elongation, ductility, compression, 
Brinnell hardness, bending shear and 
uniformity are characteristics that 
can be measured on the new S-60 
Universal Hydraulic Testing Ma- 
chine at Okonite-Callender Cable Co. 
laboratory in Paterson, N. J. The 
manually operated machine provides: 

1. Dead-weight load ‘indicating 
system with an operating range from 
120 to 12,000 Ib. However, tensile 
strength tests are being performed 
with loads as low as 5 lb. 


ui 







































TENSILE TEST ON THE LEAD SAMPLE which is being examined by A. Sonsies 
(Sonntag Scientific) and B. B. Reinitz (Okonite-Callender Cable) was performed » 
the illustrated 8-60 Universal hydraulic testing machine 
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HOW IT WORKS: 


TEMPORARY FAULTS SUSTAINED FAULTS 


In the event of a temporary fault at any point on the In the case of a sustained fault, such as a branch-circuit 
feeder or branch circuits, the feeder circuit breaker in the conductor coming down, the feeder circuit breaker instan- 
unit substation trips instantaneously and recloses in a frac- taneously trips and recloses as before, thus checking to 
tion of a second. This breaker opening takes place before determine whether the fault was temporary. The persisting 
the fuse, which protects the faulted branch circuit or sec- fault causes the instantaneous trip to be blocked and the 
itionalized portion of the feeder, can blow. Thus, service is  time-overcurrent relays to be put into operation. 
restored to all customers after a momentary interruption of The first trip is fast, but the second is slow, delayed 
only a few cycles. enough to let the fuse which protects the faulted branch 

circuit blow before the feeder circuit breaker opens the 
second time. The blowing of the fuse disconnects the 
faulted branch, and thus prevents the second opening of 
the circuit breaker. 

“Fault-selective” feeder protection is only one of the extra 
advantages offered by General Electric master unit sub- 
stations. Ask your G-E representative to give you further 
details. General Electric Company, Schenectady 5, N. Y. 


UNIT SUBSTATIONS Buy all the Bonds you can—and keep all you buy 
GENERAL 4% ELECTRIC 
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KNIFE-EDGE BREAK (left) indicates 
lead sample is of suitable material for 
cable sheath while blunt break (right) 
indicates unsuitability 


chine indicate a relationship between 
the type of break obtained and the 
effectiveness of the material for 
sheath purposes, The accompanying 
illustration shows a typical break 
of two lead samples. On the left is 
a knife edge break which indicates 
the sample to be made from clean ma- 
terials, properly processed in the fac- 
tory and suitable for cable sheath 
purposes. On the right is a blunt 
tensile break which indicates the sam- 
ple is structurally defective and lead 
sheath made therefrom is likely to 
fail in service. 


BOROUGH OF PITCAIRN 
ENERGY REPORT FOR 


Kilowatt Hours Generated: 


- 3 Gas Engine 

- 4 Gas Engine 

- 5 Diesel 

« © Diesel 

- 7 Diesel — 
Total Generated 
Less “lant Use 

Output or Payload 


CONSUMER BALES 


NunSer Total of 
cf Meters Meter Rdgs. 


TOTAL PAY LOAD 

Free Donations: 
Traffic Lights 
Fire Alar= 
American Legion 


Total - FREE DONATIONS 


FREE DONATIONS 
FREE. LIGHTING 
Loses 

TOTAL 


MUNICIPAL ELECTRIC PLANT 


Two Forms Simplify Reports to “City Father: 


Monthly reports to the “city fath- 
ers” have been simplified by two 
forms, devised by O. W. Bendorf, 
chief engineer of the Pitcairn, Pa., 
municipal electric light department, 
which list in detail all data on genera- 
tion, sales and costs. Duplicate cop- 
ies are filled in on the first of each 
month; one for the board and the 
other retained in the engineer’s office 
for future reference when studying 
cost trends. 

Both 84 by 11-in. forms are shown 
in the accompanying illustration; the 
one at the left is the generation and 
sales report and the other, the engi- 
neer’s cost sheet. On the generation 
and sales report space is provided for 
the tabulation of kw.-hr. generated 
per machine, plant usage, net output 
as well as time, date, power factor 
and magnitude of peak load. Con- 
sumer sales are also broken down into 
residential, commercial, rural, public 
school, hose companies, borough 
buildings, police department, munici- 
pal garages, and street light classifi- 
‘cations. These constitute the depart- 
ment’s revenue sources. Power for 


Cash Average 
For Month Per Kw.-Hr. 


traffic lights, fire alarm and 
lights is metered but not billed, 

Space is provided for the number j 
meters in each customer classifi, 
tion and the total kw.-hr. sold jn each 
class as well as the average incon 
per kw.-hr. The totals for consun 
sales, donations, free lighting d 
borough-building emergency @ 
lights and losses provide an easy and 
quick method of comparing month) 
figures, 

The engineer’s cost sheet has table 
for listing distribution of costs, analy. 
sis of costs, auxiliary equipment cos; 
as well as the necessary data to 9}, 
tain kw.-hr. losses. Distribution 
cost table has two columns in which 
are listed the total cost figures px 
department or type of service and the 
cost per kw.-hr. The cost analysis 
table provides a convenient form for 
listing the breakdown on fuel, lubri 
cating oil, maintenance and operative 
costs for the five units by totals, pe 
kw.-hr., and percent of kw-hr. cos. 
Space is also provided in the third 
table for auxiliary equipment and 
production costs. 


Municipal Light Plant - Engineers Cost sheet for month of 


Av. Production cost. CC 
Aux. per Kw.-Hr.output 
Outpat Production a 





GENERATION AND SALES REPORT (left) and engineer cost sheet (right) reveal complete output and cost data to municipal 
authorities. Both are 82 by 11-in. forms which are filled-in in duplicate on the first of each month 
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FIELD EXPERIENCE 
CONFIRMS IT 







VERY installation of G-E low-pressure gas- 
filled cable has proved the accuracy of that 
orecast. Installations considered experimental when 
made by utilities five years ago are now accepted as 
isetting the pattern for many of their future cable runs. 
o date, there has been no cable failure, no insulation 
deterioration. Gas-filled cable and solid-type insulated 

able are comparable in economy, but gas-filled cable 
offers not only self-supervision in addition, but other 
advantages as well. 







SELF-SUPERVISING li 


In addition to the self-supervision feature, which 
guards it against failure following sheath damage, 
pas-filled cable has the ability to withstand over- 
oads with a greater margin of safety. Ionization is 
self-extinguishing, even at levels of voltage stress 
higher than normal working-voltage stresses. 












GENERAL { ELECTRIC 
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G-E STUDIES 
FORECAST IT 


ore than 250,000 feet of gas-filled cable (10 to 40 kv) now operating. More installations planned 


EASY TO INSTALL 


With gas-filled cable, profile of the installation is 
no longer a problem, because there is so little com- 
pound migration. Joints can be made with essentially 
the same technique as for solid-type cable. A simple 
nitrogen-gas cylinder, equipped with valve and pres- 
sure relay, maintains gas pressure in runs up to 40,000 
feet. 

For further information on low-pressure gas-filled 
cable, ask for Bulletin GEA-3652. General Electric 
Company, Schenectady 5, N. Y. 


RATINGS: Low-pressure, 10 to 40 kv; Medium-pressure, 40 to 69 kv 





GAS-FILLED 
CABLE 


Buy all the BONDS you 
can—and keep all you buy 
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METER CONNECTIONS 
FOR MEASURING REACTIVE COMPONENTS 


By H. W. BRUCE, Engineer, Department of Water and Power, City of Los Angeles 


Kilowatt-hours (kw.-hr.) and kilovolt-ampere reactive hours (kvarh.) for 
average power factor determination can be measured by accompany- 
ing meter combinations. The connection diagrams, covering meters, 
auxiliaries and lines, have been adapted as electrical standards by the 
Department of Water and Power, City of Los Angeles. 


Power <emponents measured by the 
combinations of meters and auxiliary de- 
vices in the connections diagrams are: Potential . 

In Fig. 1, kw.-hr., kw. (indicated) de- coilg~- «7. 
mand and kvarh. Ee 

In Fig. 2, kw-hr., kw. (recorded) de- yn 
mand and kvarh. : 2 re Ee i 

When single-disk polyphase meters are 
used, either A-base or S-base, the right 
element on the connection diagram cor- 


[8\ _..-—Hwh meter Kvarh meter {8\ 


responds to the upper element of a two- 
disk meter, and the left element cor- 
responds to the lower element. 

Meter connections are made according 
to the corresponding color coded wires. 

When potential transformers are used 
the potential leads are connected as 
shown by dotted lines. 

A plus sign (+) indicates polarity 





Fig.l1—{Left) Bottom-connected Sangamo watthour meter (with a meter test switd 
to measure kw-hr. and indicated kw. demand. (Right) Same type of meter, but wit 
phasing transformers connected, to measure kvarh. The phasing transformers a 


marks. equipped with a four-pole, double-throw switch. Normal position of switch is up ai 
Instroment transformer frames are to when used for testing the switch should be down 
be grounded. 


If kvarh. meter rotates backwards on 
lagging power factor, interchange leads 
AB and CD on phasing transformers. 


Color legend: 


Bk = Black 
Bl = Blue 
Br = Brown 
G = Green 
R = Red 
W = White 
Y = Yellow 


Phasing | 
trans forme 








Fig. 2—{Left) Westinghouse meter (with a meter test switch) for rseasuring kw-l. 
recorded kw. demand. (Right) Bottom-connected Sangamo meter as in Fig. 1 (right) fo 
measuring kvarh. (Center) Connection designation for socket type meter 
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WATERTIGHT 


TYPES DN-1, -2, -3 
(Left hand, above) 


@ For applications where equipment may be 
used in an extremely humid atmosphere, ex- 
posed to rain, or accidentally submerged 
in water. Available for direct-current (DN-1), 
radio-frequency (DN-2), and audio-frequency 
(DN-3) service. 


CONVENTIONAL 


TYPES DN-4, -5, -6 
(Right hand, above) 


@ For use on aircraft and on communications 
or electronic devices where the instrument is 
protected. Available for direct-current (DN-4), 
radio-frequency (DN-5), and audio-frequency 
(DN-6) service. 





HEADQUARTERS FOR 
ELECTRICAL MEASUREMENT 


Buy ali the Bonds you can—end keep all you buy 
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G-E PANEL INSTRUMENTS 


To meet the need for compactness, especially in electronic and 
communication devices for combat, they have a body diameter of 
only 114 inches, are less than! inch deep, and weigh only 3 ounces. 
They are accurate to within +2 per cent. 


These instruments are of the internal-pivot construction, and in 
addition to small size and light weight, they have all the other de- 
sirable features associated with this unique G-E design. 

Because of its high torque and large-radius pivots, the element 
(which is common to both instruments) is well able to withstand 
vibration. High torque combined with a lightweight moving element 
results in fast response. Good damping makes for ease and accuracy | 
of reading. Large clearances help to insure reliable operation. | 

All these features add up to a high factor of merit and all-round 
excellent performance. 

For advance information, ask the nearest G-E office for Book- 
let GEA-4380, or write to General Electric Co., Schenectady 5, N.Y. 





THEY'RE G-E INTERNAL-PIVOT INSTRUMENTS 






One advantage of the internal-pivot de- 
sign is compactness. Armature, core, control 
springs, pivots, jewels, balance weights, and 
pointer form a single, self-contained unit, all 
parts of which are supported by a cast- 
comol magnet. 











External-pivot Internal-pivot 
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By C. E. SKRODER. Assistant Professor of Electrical Engineering, 


Simplified demonstration of the Blondel theorem that the power sup- 
plied to any load by n conductors such as a mesh or star connected 
load of a polyphase system, can be measured by n-1 wattmeters 


The proof that n-1 wattmeters are suffi- 
cient to measure the power is based upon 
the fact that after the load has been con- 
nected, the power delivered to it is deter- 
mined by the line voltages regardless of the 
nature of the source of these voltages. This 
being the case, the real source may be as- 
sumed to be disconnected and n-] imagin- 
ary generators with a common return sub- 
stituted for it as shown in the illustration. 
The only requirement of these imaginary 
generators is that after being connected 
they shall establish at their terminals volt- 
ages which are identical from instant to 
instant to the voltages that existed be- 
tween the lines before the substitution was 
made. That this requirement can be 
fulfilled by the n-1 equivalent generators 
can be readily shown. 


By the hypothesis - 
terminal voltage of generator 1, 
O% = Can 
terminal voltage of generator 2. 
vt = Tew 
terminal voltage of generator 3. 
f = tcy 


terminal voltage of generator n-2, 
Tat = UL 
terminal voltage of generator n-}, 
Cn..1 = Ouw 
The original line vottage: vin Dan. 
DOMyeceeee-- rw and tyw being maintained 
by the equivalent generators, it is now 
necessary to show that the other line 


Oxcm are also maintained. 
Referring to the diagram it is seen that 


% — % = Cae (1) 
te — & = tac (2) 
Cnt — Ont = Orme 3) 


; fe 
LD OL LOCOCO 
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POWER MEASUREMENT 
BY “n-1 WATTMETER” METHOD 


University of Illinois, Urbana, Ill. 


Dap = Vin + One = Van —Vew (A) 


Osc = Dan +0nc =Ven—Vew (5) 


CORRE ERO E MOREE RHEE HEE Ee 


Pim = Vin +0ym = Diw — Dun (6) 
By the hypothesis 
0% = Van, Ur = Usn, 13 = VenN,-------- 
Png = Diw and P,_; = Ouw; thus Equa- 
tions (4), (5), and (6) may be written 


Vas = Mh — te 


Crm = Pre? — Oni 

These equations are identical to Equa- 
tions (1), (2), and (3), and it is proved 
that the line voltages t128, D2¢,-------- 
and oe,» remain unchanged after the sub- 
stitutions of the equivalent generators. 

The substitutions of the equivalent 
generators having left the line voltages 
undisturbed, no change of the power de- 
livered to the load can have taken place 





POWER SOURCE connected to a load by n conductors can be replaced by >! # 
erators and the power measured by n-1 wattmeters 
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as a result of this substitution fy 
original source. The equivalent poy, 
tors may therefore be assumed to gy 
the power. To determine the pove,j 
is only necessary to measure the pop! 
delivered by each of the equi 
generators as indicated by the wattm 
shown in the illustration. There he 
n-1 equivalent generators, n-1 wattmeg 
are then sufficient to measure the por, 
In the foregoing method no restricting 
have been imposed. The voltages may 
of any magnitude and waveshape, and t 
load may be of any number of interes 
nected elements. It is important, by 
ever, that the system be an interconnect 
one; that is, it shall be possible to ty 
a continuous path from any seid 
terminal of the load to any other kd 
terminal either through the load or throg 
the actual source. If this condition isa 
met there exist two or more ishid 
systems, and the n-1 wattmeter methd 
must be applied to each of these system 
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How far can you afford 


fo transport KILOVARS? 


Seldom as far as you carry the kilowatts 


Here’s why: The distance that kilowatts can be transmitted 
economically to remote loads has changed but little in the last 
few years, but a great reduction has taken place in the 
economic transmission distance for kilovars. 
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This reduction is a result of the greatly reduced cost of 
supplying kilovars near the load area by means of capacitors. 
| 


load, it would be uneconomical to transmit kilovars even as far 
as your first transformer, because of the system investment that 


. oe eon aE pnpneSnENp EN 


+iteonas is eaten up in transmitting them. The transmission of kilovars | 
Attractively styled Pyrano!l capacitor a great distance usually means larger transformers, copper, : 
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If it cost nothing to supply your kilovar requirements at the | | 
| 
' 
i 


nis w ithout chgear . . . . 
eee come eae lees and other circuit elements. Then, too, the traveling kilovars 
requirements. Large outdoor banks can be cause I?R losses, which drain off companion kilowatts before 
made up easily out of a number of equip- 
ments similar to the 2520-kva equipment they reach the payload, as well as I*X losses. 
shown (houses 168 separate 15-kva ca- 
pacitor units)... Naturally, even with capacitors, it still costs something to 


supply kilovars at the load. But the cost of ‘‘on-the-spot | 
generation of kilovars’” with capacitors has been reduced 
during the past 15 years to about one-quarter of the original 
figure. Hence, a general answer to the question ‘‘How far can 
you afford to transport kilovars?” is this: “Only one-quarter 
as far as you did 15 years ago.’’ Consideration of this fact may 
help you meet the ever-present challenge to produce lower-cost 
power. 


| 
| 
We will be glad to help you analyze your kilovar require- 
PYRANOL 





ments and estimate the benefits of Pyranol capacitor banks 
=| on your system. Ask for Publication GEA-4225. General 


C A P A C i T 0 b S Electric Company, Schenectady 5, N. Y. | 


Buy all the BONDS you can—and keep all you buy 
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By C. E. SKRODER, Assistant Professor of Electrical Engineering. 


Simplified demonstration of the Blondel theorem that the power sup- 
plied to any load by n conductors such as a mesh or star connected 
load of a polyphase system, can be measured by n-l wattmeters 


The proof that n-1 wattmeters are suffi- 
cient to measure the power is based upon 
the fact that after the load has been con- 
nected, the power delivered to it is deter- 
mined by the line voltages regardless of the 
nature of the source of these voltages. This 
being the case, the real source may be as- 
sumed to be disconnected and n-1 imagin- 
ary generators with a common return sub- 
stituted for it as shown in the illustration. 
The only requirement of these imaginary 
generators is that after being connected 
they shall establish at their terminals volt- 
ages which are identical from instant to 
instant to the voltages that existed be- 
tween the lines before the substitution was 
made. That this requirement can be 
fulfilled by the n-1 equivalent generators 
can be readily shown. 


By the hypothesis - 
terminal voltage of generator 1, 
% = Dan 
terminal voltage of generator 2, 
0s = Dawn 
terminal voltage of generator 3. 


% = Ucwr 


terminal voltage of generator n-2, 
On-z = ULN 
terminal voltage of generator n-}, 
Cn-1 = Ouwn 
The original line vottage: tin Daw. 
POViecssede0 Prw and oun being maintained 
by the equivalent generators, it is now 
necessary to show that the other line 
voltages, namely, 042, ‘Osc,-------- and 
Dcm are also maintained. 
Referring to the diagram it is seen that 


ty) — M2 = Das (1) 
02 — 0; = Ose (2) 
On-2 — Un = OLm (3) 
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POWER MEASUREMENT 
BY “n-1 WATTMETER’ METHOD 


University of Illinois, Urbana, Ill. 


Also 
Das = Van + One = Vain —Vsw (4) 
Osc = Vey +0ne = Van —Vew (5) 
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Drm = ULw + 0naw = DLW — Du (6) 
By the hypothesis 
0 = Van, V2 = Upn, 1 = Ven,-------- 


Un-z = Diw and P,.. = dww; thus Equa- 
tions (4), (5), and (6) may be written 


eee eee eneee 


CLM = Dna? — Uni 

These equations are identical to Equa- 
tions (1), (2), and (3), and it is proved 
that the line voltages tis, 2c,-------- 
and vt,» remain unchanged after the sub- 
stitutions of the equivalent generators. 

The substitutions of the equivalent 
generators having left the line voltages 
undisturbed, no change of the power de- 
livered to the load can have taken place 


POWER SOURCE connected to a load by n conductors can be replaced by 7! 9 
erators and the power measured by n-1 wattmeters 
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as a result of this substitution {y 
original source. The equivalent » 
tors may therefore be assumed to 
the power. To determine the pov, 
is only necessary to measure the » 
delivered by each of the equ 
generators as indicated by the wating 
shown in the illustration. There \y 
n-1 equivalent generators, n-1| wattm 
are then sufficient to measure the » 
In the foregoing method no restric 
have been imposed. The voltages my 
of any magnitude and waveshape, ani 
load may be of any number of inten 
nected elements. It is important, 
ever, that the system be an interconne 
one; that is, it shall be possible to 
a continuous path from any #&« 
terminal of the load to any other kh 
terminal either through the load orth 
the actual source. If this conditions 
met there exist two or more i 
systems, and the n-1 wattmeter meth 
must be applied to each of these syste 


ITT III 


ow far can you afford 


fo transport KILOVARS? ~ 


Seldom as far as you carry the kilowatts 


Here’s why: The distance that kilowatts can be transmitted 
economically to remote loads has changed but little in the last 
few years, but a great reduction has taken place in the 
economic transmission distance for kilovars. 
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This reduction is a result of the greatly reduced cost of 
supplying kilovars near the load area by means of capacitors. 


If it cost nothing to supply your kilovar requirements at the 
load, it would be uneconomical to transmit kilovars even as far 
as your first transformer, because of the system investment that 

5 QE Le ORE En, is eaten up in transmitting them. The transmission of kilovars 
Attractively styled Pyranol capacitor equip- a great distance usually means larger transformers, copper, 
Seeman a capphjng, wot WU Miover and other circuit elements. Then, too, the traveling kilovars 
requirements. Large outdoor banks can be 2 ‘ ‘ : ¢ 
s ado.ap sani ae eae F cause I?R losses, which drain off er kilowatts before 
ments similar to the 2520-kva equipment they reach the payload, as well as I*X losses. 
shown (houses 168 separate 15-kva ca- 
pacitor units). Naturally, even with capacitors, it still costs something to 


supply kilovars at the load. But the cost of ‘‘on-the-spot 

generation of kilovars’’ with capacitors has been reduced 

during the past 15 years to about one-quarter of the original 

figure. Hence, a general answer to the question “‘How far can 

you afford to transport kilovars?”’ is this: ‘‘Only one-quarter 

as far as you did 15 years ago.’’ Consideration of this fact may 

help you meet the ever-present challenge to produce lower-cost 

: power. 

We will be glad to help you analyze your kilovar require- 

P Y R A N 0 L ments and estimate the benefits of Pyranol capacitor banks 
on your system. Ask for Publication GEA-4225. General 


C A p A C i T 0 R S Electric Company, Schenectady 5, N. Y. 


Buy all the BONDS you can—and keep all you buy 
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HOW TO DETERMINE FILAMENT RESISTANCE 
OF TUNGSTEN LAMPS 





Tungsten filament of an incandescent lamp offers less resistance to the flow of electric 
current when cold than when it is hot. The spread between the hot and cold filament 
resistance is treated in the accompanying curve and data, useful in connection with 
employment of lamps as resistors. This information has been developed by Earle 


Benson, Commercial Engineer, 


Curve shows the increase in resistance 
as a filament becomes hotter due to in- 
crease in voltage. The difference between 
the hot and cold resistance is shown in 
percentage of the resistance of a filament 
which is operated at its rated voltage. 
This curve is drawn on the basis that 
at rated voltage, ic. 100 percent rated 
volts, the filament offers 100 percent re- 
sistance, and as the voltage is decreased 
below the rating of the lamps, the per- 
centage of resistance offered decreases. 

Rated or hot resistance of a filament 
may be calculated by Ohm’s law from 
the lamp rating, as follows: 


where R, is rated resistance; V, is rated 
voltage; W, is rated wattage. 

Resistance of a filament at various 
temperatures, as determined by the volt- 
age at which it is operated, can be caleu- 
lated by the following equation: 
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Sylvania Electric Products, Inc., Salem, Mass. 





Resistances of Incandescent Lamps 
With Tungsten Filament, Rated 120 Volts 











Lamp Cold Resistance at Ratio of 
Rating, Resistance, Rated Voltage, Resistances, 
watts ohms Burning, ohms hot:cold 
25 44.1 576 13.1:1 
40 25.2 360 14.3 :1 
60 17.2 240 14.0:1 
100 9.82 144 14.7:1 
200 4.78 72 15.1:1 
500 1.79 28.8 16.1:1 
750 1.29 19.2 14.9 :1 

1000 0.96 14.4 15.1:1 
where V, is operated voltage; V, is rated and accuracy is not essential, it is cov 


venient to use a value equal to 1/)5 
of the hot resistance as calculated by 
Equation (1). 

The table lists actual values of coli 
and rated resistances for some of th 
lamps in common usage. As will be noted 
in the last column, 15:1 is not always the 
exact ratio but it represents a good work 
ing round number. 


voltage; R, is operating resistance; R, 
is rated resistance. 

This equation is, of course, general. 
An accurate treatment requires different 
exponents for each type of lamp. How- 
ever, for ordinary incandescent lamps 
this method will give quite satisfactory 
results. 

If just the cold resistance is desired 





60 


Percent of Rated Voltage 
RESISTANCE of tungsten lamp filament in relation to operating voltage 
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o meet the demand of the electronic and electrical 
industries, the welding equipment field, and in fact of all 
npanies needing copper of improved machinability, 
ere now offers Revere Free-Cutting Copper Rod. 

his is oxygen-free, high conductivity copper containing 
mall amount of tellurium, which greatly increases the 
d with which the metal can be machined, makes it 
sible to hold to closer tolerances, and improves the finish 
the completed parts. Electrolytic copper, while suitable 
many purposes characteristically machines with long 
gh stringers which are difficult to remove. Free cutting 
pet chips are brittle and break readily, clearing from the 
is without attention. 


hese advantages increase production rates, depending 
n the amount of machining necessary on each given 


Consequent lowered costs may be an important 
bf to you. 


evere Free Cutting Copper Rod is available in sizes up 
and in all the usual shapes. For details, write the 
ere Executive Offices. 
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hy Revere 


increases production 


CUSTOMERS REPORT: 


“This material seems to machine much better than our previous 
hard copper bar; it cuts off smoothly, takes a very nice thread, 
and does not clog the die.’’ (Electrical parts.) 

“Increased feed from 1%” to 6” per minut. and do five at one time 
instead of two.” (Switch parts.) 

“Spindle speed increased from 924 to 1161 RPM and feed from 
.0065” to .0105” per spindle revolution. This resulted in a decrease 
in the time required to produce the part from .0063 hours to .0036 
hours. Material was capable of faster machine speeds but machine 
was turning over at its maximum. Chips cleared tools freely, operator 
did not have to remove by hand.”” (Disconnect studs.) 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y: 
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Automatic Line Transfer for Suburban Substation 


By H. F. BEIQUE 
Superintendent Power Division, Quebec Power Co., Quebec 


In order to take care of the elec- 
trical service to new residential dis- 
tricts, the Quebec Power Co. has 
built a radial distribution substation 
which embodies an interesting auto- 
matic line transfer scheme. 

This substation consists of three 
transformer banks, two of which are 
3-phase, 5,000-kva., 60/kv., feeding 
a 4-ky. distribution bus; the third 
bank consists of three 1,000-kva. 60/ 
25-kv. units and serves two 25-kv. 
feeders. 


No. /2 line M.0.0. 


25 kv. feeders 


5000 ki 


Montcalm Sub 


4 kv feeders 


The 60-kv. bus is either fed from 
Montcalm 60-kv. line or from No. 12 
line. Two mctor-operated air break 
switches (Fig. 1) are provided to dis- 
connect the 60-kv. bus from either of 
these lines or from both. The pre- 
ferred feed is the Montcalm line which 
is a short 60-kv. feeder emanating 
from the main Quebec Terminal Sta- 
tion. The emergency feed consists of 
a tap off No. 12 line which is some 
75 miles long and which extends be- 
tween Quebec Terminal Station and 


Montcalm tine 


Montcalm line 


is MQ. (normally closed) 





FIG. 1—Schematic diagram of two-source supply to suburban substation arranged 
for automatic throw-over. M.O.D.-motor-operated switches 


Montcalm line (normal supply) 4 


No./2 line (emergency supply) 


Hipot indicator 
fo check sync. 


contact of 
"0 ” 


Aux switch closed 
when Montcalm une 
MOD is closed 





full scale 


No./2 line 


a — No.lé hoe M9Q 
: \ Closing relay 
‘ 
Aux. ‘switch closed 
\ when No/2 tine MOD 
. /s open 

Aux ‘switch closed when 
Montcalm line MOD 
/s open 
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FIG. 3—Instrument panel include: 
two control switches (at top), one 
Montcalm line motor-opercted discy 
nect and the other for No. 12 line. Tt) 
two glass-covered relays are not trecisd 
in the accompanying discussion 


a power house in the Shawinis 
area. 


Conditions to be Met 


The following conditions had toy 
taken care of: 

1) An automatic line trandg 
scheme to switch the Montcalm 
station load over to the emergeng 
feed in cases of permanent trou 
on the Montcalm line, after allowing 
instantaneous single reclosure to ta 
place on the breaker serving that lix 
at the main Quebec Terminal Statia 

2) Unnecessary transfer in cass 
where both Montcalm line and No.l! 
line would go dead because of as 
tem shake-up. 

3) Normal service off the Mot 
calm line was to be restored man 
ally by closing Montcalm line moto 
operated disconnect and then ope 
ing No. 12 line motor-operated dt 
connect. 

4) Check the state of synchroniss 
between the two in-feeds before abort 
operation can be carried out. 

The above conditions were ™ 
easily and simply with the use of 
(Berlec) Hipot capacitive couples 
installed at Montcalm substation, «* 
on the Montcalm line and the ob 
on No. 12 line emergency supp 
The signal from these two Hip 
couplers after going through ™ 
properly arranged telephone keys # 
sent to two Hipot contact-making 
lays, one for the Montcalm line mab: 
ing contact at O on the scale and 
second for No. 12 line, making 









PHILCO 


FLOTE BATTERIES 


have the modern 


engineering required for 


modern full float service 


THE ONLY battery specifically designed for modern full float service is Philco Floté. For this 
purpose, Philco engineers developed the outstanding battery improvement—the famous Philco 
Floté grid. The longer life and superior electrical characteristics of Philco Floté Batteries are 
the direct result of the special Floté grid design and the special metal in which it is cast. The 
Floté grid has exceptional strength and durability. It eliminates low cells. It lowers internal 
losses. It reduces operating and charging costs. Specify modern Philco Floté Batteries, in Steel 
Glass, Rubber or Vitrabloc jars. New catalogs now available. PHILCO CORPORATION, 
Storage Battery Division, Trenton 7, New Jersey. Makers of the Famous Philco “Thirty”. 


. For 50 years a leader in Industrial Storage Battery Development 
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What are your Frequency Measuring Requirements 
...29...00...100...400......1400 cps? 


Frahm Frequency Meters in switchboard, miniature 
and portable types are regularly available for ranges 
< between 15 and 500 cycles per second. 
100 c To meet special requirements, our laboratory has 
aoe EN Vi designed and built instruments for measuring fre- 
quencies as high as 1400 cycles. Such, we find, is pos- 
sible by means of the same simple and direct resonant 
reed principle, usually requiring less than 0.1 volt- 
ampere power input, and without recourse to inter- 
mediate frequency conversion equipment. We believe 
that even higher frequencies are possible. 

We invite correspondence regarding any frequency 
measurement problem in the audio and sub-audio 
range. For its solution we proffer our instruments, our 
services and facilities. In our 30 years of association 
evc.es / with the resonant reed principle as applied to the 
erp ge . measurement of frequency, we have been instrumental 
in the solution of a surprising variety of problems. 








Write for Bulletin 1770-W now in preparation. 


This instrument was developed 


direct indication of harmonic 


components. Called a Har- 
monic Analyzer, it has un- 
and a wide range, :with a total 
of 288 reeds. 





JAMES G. BIDDLE CO. puitsoetenn'7, a. 
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tact at full scale reading. The 

auxiliary contacts on the Hipot » 
lays (Fig. 2) ure connected jn 
to actuate a definite time relay 
in turn operates the Montcalm fy 
motor-operated disconnect opening 

lay. Thus it will be seen that wih 
two 4-pole telephone keys depre 

the motor operated disconnect 
Montcalm line will be opened oth 
when Montcalm line is dead and Ny 
12 line is alive, and this only af, 
definite time has elapsed sufficien 
allow the Montcalm line breake; i 
the main Quebec Terminal Station 
carry out its single reclosure, [jj 
will prevent automatic transfe; 


cases of non-permanent troubles » 
Montcalm line. 


Manual Adjuncts 


To the right centre, (Fig. 2) » 
shown two auxiliary switches loca 
in the motor-operating mechanisy 
which cause No. 12 line motor.opr 
ated disconnect to close as soon x 
the Montcalm line motor-operated dis 
connect reaches the full open position 
Only when the operator wants \ 
transfer back from No. 12 line 
Montcalm line does he raise thes 
keys to neutral position taking cx 
always to raise No. 12 line key te 
fore Montcalm line key so as to bred 
the contact on No. 12 line Hipot x 
lay. 

By raising one or the other of tk 
telephone keys (Fig. 2) it can be 
certained if each line is energized; 
also that by raising both keys sim 
taneously the Hipot indicator wil 
show if the two lines are in synch 
nism or out of synchronism. This 
formation is especially useful to t 
operator when he wants to tran 
the load of the Montcalm substation 
from No. 12 line emergency supply 
the normal supply. 










































Vector Analysis of 
Meter Connection—l 


By NICHOLAS B. COOK 


Public Service Electric & Gas Co. 
Paterson, N. J. 


How is the registration of a wai 
hour meter affected by leaving t 
neutral tap open at the meter? 
problem is solved in this article by 
application of the methods describel 
in the two previous articles and by # 





* Concluding the series of articles wiles 
in the ELzctsicaL Wortp on April 14, 19%" 
122. 
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BBER ARMOR 


Only Simplex-TIREX has the famous Selenium Rubber 
Armor for its jacket. This famous jacket is well known wherever 
‘tough, hard jobs are to be done, regardless of whether it is in 
coal mining, ship building, in stripping operations, in rock 
quarries or in foundries. Selenium Rubber Armor made with 
synthetic rubber is becoming as famous as the prewar armor 
made with natural rubber. Wherever rough, abrasive conditions 
are found, there are the jobs that TIREX excels at doing. 


Actual service tests show that the Selenium Rubber 
Armor lasts so long that TIREX cables have proved in the long 
‘run to be by far the most economical. 


Whenever your requirements call for the 
use of a portable cord or cable, remember that 
the tough Selenium Rubber Armored TIREX 
Cord and Cable is the one to help keep your 
costs down and insure dependable operation. 


Simplex Wire & Cable Co., 79 Sidney Street, Cambridge 39, Mass. 


WIRES and CABLES 
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UE ’s.x: BOILERS FOR ONE 


Ist Unit Ordered in 194] 
9th Unit Ordered in 1945 


CTUAL experience with the first unit proved that this design 
of boiler demonstrates in operation the advantages that are 
claimed for it. 


@ Low Draft Loss 
@ Complete Combustion due to Long Flame Travel 
@ Sufficient Cooling of Gases to Prevent Slagging 
@ High Average Efficiency 
@ Wide Range of Superheat Control 
Performance tells the story... there was no question as to what 


boiler to install when increased steam demands made additional 
steam capacity necessary. 


FOSTER WHEELER CORPORATION 
165 BROADWAY - NEW YORK 6,N. Y. 






OIL REFINERY IN FIWE YEARS 
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Refinery Installation For a Prominent Oil Company 


Present Contemplated 
Operation Future Operation 


Number of Units ee 
Steam Capacity . . . - 70,000 Ib. per hr 70,000 Ib. per hr. 
Design Pressure . 645 |b. per sq. in 645 |b. per sq. in. 
Pressure: Superheater Outlet . . 250 Ib. per sq. in 600 Ib. per sq. in. 
Final Steam Temperature (Saturated) 750 degrees F. 
Feedwater Temperature 225 degrees F 300 degrees F. 
Refinery Gas Refinery Gos 
. 79.1 per cent . . . 83.0 per cent (with cir heater) 
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FIG. 1—Three-wire “network” OF Oy 
Y with its voltage vectors 
sumption of balanced load and », 
power factor while using a ty,, 
ment meter. 

Referring to Fig. 2 

Ew =o Eus—Esy 

The voltage Ex» has a magnitu, 
v3 times the phase Voltage 
leads the voltage Ea» by 30 deg 


FIG. 2—Meter connections with neu 
open at x 
























Current in Upper Element 






Ia = las 
Current in Lower Element 
; i I BS 
FLAMEBUSTER permits application of water in the form best suited | — The two potential coils are in seis 
for quick control, according to the nature of the fire — across E,, and therefore the volta 


/ Low Velocity Spray ... for extinguishing stubborn fires in light, flam- 
mable liquids. Projected at a wide angle by the unique Grinnell spray 
tip on a 4’ or 10’ applicator. The spreading cone of evenly distributed, | Upper Element, £15 = 
fine spray, applied directly over blaze, puts out flames quickly, with Eis +) phase with I 
minimum water consumption. 2 

2 High Velocity Spray . . . for general fire fighting and for extinguishing | 
fires in heavier oils by emulsifying the blazing oil with a driving spray | 
of water, rendering it incapable of burning. Protects fireman approach- | 
ing blaze. 

3 Solid Stream... for rooting out deep seated fires and for projecting a 
volume of water a considerable distance. For fighting fires in electrical 
apparatus, a long-range, non-conducting spray is substituted for the 
solid stream. 


43 es ae 
across each ‘coil is numerically + 


FLAMEBUSTER’S single large orifice in high velocity tips and scroll design | 
in low velocity tip prevent clogging. Easy disassembly simplifies mainte- 
nance. Grinnell Company, Inc., Executive Offices, Providence 1, R. 1. Branch 
offices in principal cities. 





FIG. 3—Voliage and current vectors 
facilitate solution 
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eontour 
mold 


‘fae 21 inserts—with M E GATH E R M 


S 





oe 


w| 


provided the solution to a knotty production problem. 
Ordinary methods of preform heating . . . plus mold closing pressures 
up to 120 tons ... resulted in high rejection ratios in this part because 
of its irregular wall-thickness, deep-draw, and 21 metal inserts. 
Free-flow conditions produced in the mold by Megatherm uniform 
_ heating reduced rejects to a minimum .. . producing parts with @ high 


th Ly 





At the same time . . . closing pressure was reduced to 37 tons. 

More and more alert molders are recognizing MEGATHERM as indis- 
pensable to high-speed quantity production of normally difficult and 
costly parts on a sound commercial basis. 

When MEGATHERM goes in... production volume goes up... and 
stays up! 

Write now ... on your company letterhead for complete data on 


MEGATHERM engineered dielectric heat. 









=e 





*Reg. U.S. Pat. Of. 


Newark I, N. J. 
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Here again Megatherm high-speed through-heating of plastic preforins: 


gloss finish free from flash . . . and the metal inserts were clean and bright. . 
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Nelson Stud Welding eliminates 
stud dri nd tapping! 













7 _ >» ‘ 
$ - 
“ 
“ 
Cutaway view of end- 
welded stud shows how 
stud is completely fused 
with metal in Ya second. 
o 
Photographs by courtesy of Herbert H. Davis Co., Cicero, Ill. 
The Nelson Arc Stud Welder saves time and 
material because it secures studs .without drill- 
ing and tapping holes. The manufacturing of 
air-conditioning equipment and industrial fur- 
naces at the H. H. Davis Co. is a fine example 
of a typical industrial application. 
The welds made with Nelson studs result in 
uniform work with complete fusion between 
stud and metal. Thousands are now being used 
by more than 650 industrial plants and ship- 
yards. Operators can average 500 to 1000 stud 
welds in eight hours. 
Nelson Stud Welders are fully automatic and 
are completely portable . . . they may be oper- 
ated as a production unit or as a portable hand 
tool. 
Welding studs through template produces accurate duplication of 
parts. Studs are welded through guiding template to work under- 
neath. The operator loads a stud into the gun chuck, inserts it into 
the hole and pulls the trigger. Welds are automatically made in an 
instant. 
140 May 12, 1945 © ELECTRICAL wosl) 
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template is used in welding studs to parts. Studs are 
elded through holes onto casing, insuring accuracy of 
pacing. Nelson Production Stud Welding Units, weld- 
rs mounted on pneumatic cylinders and arbors, are also 
ssed where continuous production of parts is required. 


Inspection plates of all kinds are welded in any position with the portable 
Nelson welder. Light in weight and easy to handle, it may be used efficiently 
in any location, Welds produced are as strong as any hand-welding method— 
have consistent weld fillets. 


Welding inspection door on 
industrial furnace through 
template. All arc timing is 
automatically controlled, 
producing consistent 
welds. Write today for 


elding inspection covers of all types is an ideal stud application. catalog and complete 
Studs are welded at desired centers to cover flange and cover se- details. 
ured with nuts. No holes in casing . . . close tolerances held. 


For catalog and prices write to 


NELSON SPECIALTY 
WELDING EQUIPMENT CORP. 
Dept. EW, 440 Peralta Ave., San Leandro, Calif, 


Eastern Representative: Camden Stud Welding Corp. 
Dept. 122, 1416 So. Sixth $t., Camden, N. J. 
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Full rated conductivity whether the switch remains 


closed for years or is operated frequently 


The contacts of Hi-Voltage Switches are line type, self-aligning and self- 
cleaning. A ductile powdered metal alloy of silver and nickel is brazed to 
the copper parts. The silver alloy combines the permanent low resistance 
contact of firie silver with the non-gauling, long life characteristic of the 
silver-nickel alloy. The work hardening characteristic of nickel in the alloy 
produces a hard contact surface. The nickel also imparts to the contact mate- 
rial a lubrication effect. 


Positive pressure to develop the maximum conductivity is maintained 
by stainless steel springs. 


The contact cannot be damaged by closing a circuit of thousands of amperes 
or in opening under heavy load. They are protected by three auxil- 
iary contacts — the horns — the base guide for the blade — and the bronze 
sleet hood. 


In short Hi-Voltage attention to details resulis in contacts which maintain 
conductivity—through a life beyond that of the station. 
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Suspension insulator supports d 









(The path 15 is traced in the 
direction as the path AB.) 
Lower Element, Ey, = 
=4" in phase with — 2, 
(The path 35 is traced in a dir, 
tion’ negative with respect to pa 


AB.) 





Salyp 

























Torques 
Let E represent the phase yo| 
and J the phase current at balang 
load. 
Upper Element, P. = 
x3 
2 
Lower Element, P: = 


v3 3 
> Bl oe M= = EI 


Total of both torques P — oa 











BI cos 30° = : BI 








But with the correct connections, ex} 

potential voltage would be £ in pha 

with /. Therefore, when correct, 
P=2 El 

and the ratio of registration js (3) 


El) /2EI = 75 percent. 










| River Crossing 
Span Desig 






the type shown are used by Pacifr 
Gas & Electric Co. for supporting 2) 


kv. conductors in a 4,135-ft. span ove 
the 











Sacramento River. Ultima 































5 ag” (OD 19.4 


ASSEMBLY of double string of OB hist 
strength units for 4,135-ft. river crossing 


strength of the assembly is 40,000 b. 
or about two and one-half times 
tension that would be imposed by & 
790,000 ACSR conductor with ! 
broken wire in the adjacent dead-0 
span. The 459-ft. tower on whid 
this suspension is located was de 
signed to withstand twice the load at 
six broken conductors in the adjacét 
deadend span. 





he Elastic Stop Nut uses its 

head. It has what it takes to stay 
but in a coupling, no matter how 
ough the operating conditions. 


Built into the head of every Elastic 
ptop Nut is a locking device — an 
lastic compression collar. 


his collar forms itself to the indi- 
idual bolt thread, grips it tight. 
he nut won’t loosen up or back 
off under conditions of severe vibra- 
ion, shock or impact. 


When you use Elastic Stop Nuts 


LOR OL TELL CO Ra RE 


you need no cotter pins, no lock- 
washers or any other auxiliaries 
with their attendant increase in 
assembly and servicing costs. And 
you can turn them up to the torque 
you need and be sure they will stay 
there. No backing up or straining 
to find a cotter-pin hole. They can 
be used over and over again yet 
still lock. You can use them on any 
standard bolt. 


Here is sure insurance against loose 
nuts which will result in reduced 
coupling maintenance costs. 


LECTRICAL WORLD e May 12, 1945 


ESNA recommends Elastic Stop 
Nuts for both alignment and 
flexible alignment couplings 
that operate under conditions 
of vibration, impact, shock 
or stress reversal. Let us send 
an application engineer to 
discuss the Elastic Stop Nut 
way of avoiding possible nut 
failures on your flexible coup- 
lings—failures that may cause 
costly shutdowns or damage 
to equipment. 


ESNA 


TRADE MARK O 
ELASTIC STOP NUT CORPORATION OF AMERICA 
Union, New Jersey 
and Lincoln, Neb. 
Sales Office—1060 Broad St., Newark2, N.J. 


ELASTIC STOP NUTS 


Lock Fast to Make Things Last? 


~ 
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Commercial 
Industrial 


Electric Brooders 
Serve in Winter 


By R. J. BUGBEE, 
Agricultural Engineer 


Central Vermont Public Service Corp., 
utland, Vt. 

Tests of Lyon electric brooders un- 
der Vermont winter conditions 
showed that severe cold weather need 
not interfere with this type of rural 
service, and that the operating cost 
under such conditions does not exceed 
that with coal or oil heating. In the 
tests two installations were checked. 
In project “A” the brooder was 
housed in a single board and clap- 
board covered garage with rolling 
double doors facing north and a ce- 
ment floor. There are three windows 
having east, south and west exposures 
and west winds from Lake Champlain 
strike the building with force. The 
only modification of the garage was 
the provision of a width of Celotex 
building board with a tight door 
across the north end to cut down 
floor draft around the loose fitting 
rolling doors. 


“Below Zero” Temperatures 


For this test 255 cockerel chicks 
from Hubbard Farms, Walpole, N. 
H., arrived on the afternoon of Janu- 
ary 27. The morning temperature was 
27 deg. F. below zero, rising to about 
zero by afternoon. A Lyon 67-in. 
brooder with a ventilating fan was 
used, and two 3-gal. vacuum type 
watér fountains were warmed by 
Trumbull automatic heaters. Peat 
moss was used for litter above a layer 
of newspapers directly under the 
brooder area. A wire guard covered 
with grain sacks, 18 in. from the 
hover edge, completed the equipment, 
except for small feeders placed radi- 
ally with two-thirds of their length 
under the hover. Some feed was also 
placed on newspapers both under and 
outside the hover. During the first 
day seven chicks were.caught outside 
on a sloping newspaper and could 


144 


Residential 
Rural 


not climb back to the heat. These 
were chilled beyond hope before be- 
ing found. During the following 6- 
weeks brooding period only three 
more chicks died from all causes, al- 


though the outside temperature 
ranged from 7 below to 41 above and 
~ 7 


Promotes Vacation Business in Service Areq 











seen 


CENTRAL HUDSON GAS & ELECTRIC CORPORATION | 


ONE WAY FOR HELPFUL IDENTIFICATION of the utility with the interests of the 
territory it serves is illustrated by this advertisement published in major display #2 
in local newspapers by the Central Hudson 
to assist in getting vacation business off to an early start 
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A PROGRESSIVE COMMUNITY 
HELPS ITSELF - - 


Ulster- Greene Counties 


VACATIONLAND 


Located in Ulster and Greene Counties are 1,948 
hotels, boarding and tourist houses. with facilities to 
accommodate 78,286 guests. To a large extent, the 
prosperity of the community depends upon the 
popularity 


Gas & Electric Corp., Poughkeepsie, N. %- 






from 19 to 54 deg. above zero at the 
floor level within the building, 
In project “B” a 56-in, Lyon 
brooder was used. This was j 
in a 10-ft. by 12-ft. standard brooder 
house located in one of the higheg 
villages in the state. Hall Bros., Wy. 
lingford, Conn., donated 265 mix 
red chicks which arrived on Jan 
12. Records were kept for six wees 
The caretaker had never operated ; 
brooder before, and through oye, 
sight no feed was put under the hove 
at the start, with the result that aboy 
30 chicks were lost in the first foy 
days. After that there was practicaly 
no loss despite an outside tem 
ture range of 22 below to 42 abon 
zero, and at the edge of the hove 
















































Bede mee Ire essed 
Geards of Supervicers Distribeted —Vecstionints © Reset Brveme* 
200 $5,000 j 
32,900 1000 $25,000 
80,500 15,000 $300,000 
147,500 24,000 $560,000 
260,500 40,200 $890,000 


This company has been glad 
to help in this community en- 
terprise. It congratulates the 
forward-looking citizens of Ul- 
ster and Greene Counties for the 
work they have already done 
and, in their progressive spirit 
sees great promise for the fu 
ture. 
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With a Westinghouse Full Line Franchise you 
always hold a winning hand! 

Such a grand run of “picture cards’ doesn’t 
just “happen’’! Into it has gone years of market 
study, home economics research, plus the ex- 
perience gained in building 30 million pre-war 
electric home appliances. 

Retailers with a Westinghouse Full Line Fran- 
chise have a partner that backs them up all the 
way. Millions of national advertising messages 
as well as strong local promotions all focus on 
one well-known brand name. And the fine per- 
formance of one product helping to sell another 
—means greater dollar sales per customer. 


Ask your Westinghouse Distributor for the 
complete story of the Full Line Franchise. It 
shows you how to eliminate the “gamble” from 
your postwar appliance selling. 


WESTINGHOUSE ELECTRIC & MFG. CO; 
Plants in 25 Cities... Offices Everywhere 
APPLIANCE DIVISION ° 


30 MILLION PRE-WAR %, 


Westinghouse } 
ELECTRIC HOME APPLIANCES 


° cs 
YOUR PROMISE OF STILL FINER ONES.TO COME 


MANSFIELD, OHIO 





ar "ees 


TUNE IN JOHN CHARLES THOMAS, SUNDAY, 2:30 EWT., NBC. + HEAR TED MALONE, MON. TUES. WED. EVENINGS, BLUE NETWORK 
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8700 S. STATE STREET, CHICAGO 19, ILL 
TELEPHONE VINCENNES 5300 


yy he, elie ley me a See Om 
TELEPHONE STATE 0488 


Branch Offices: Cincinnati * Dallas * Duluth ¢ Houston « Indianapolis « Konsas City sebouisville 
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COMPANY, INC. 


SUBSIDIARY COMPANY ig 39) 28 
BRILLIANT COMPANY, ST. LOUIS, MO 


Milwoukee « Minneapolis «© New Orleans ¢ New York e ee Cette 
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a definite answer 
to EE) lighting! 
<e, 


Any modern system of fluorescent illumination 
means infinitely better lighting. But of the two 
recognized systems, Cold Cathode fluorescent 
is best. ZEON Cold Cathode is preferred be- 
cause it means far longer lamp life, lower main- 
tenance cost, instant starting, constant light 
flow, fewer auxiliaries and greater flexibility in 
shapes, sizes, colors, and output. 


Federal Electric Company, Inc. has pioneered 
in the development and use of gaseous discharge 
lamps. In creating and perfecting ZEON Cold 
Cathode fluorescent lighting, Federal Electric 
found new and highly practical methods for its 
adaption to industrial, commercial, and decor- 
ative display illumination. 

In planning for post-war installations, specify 
FEDERAL ZEON. You, your architect, or 
contractor are invited to submit your lighting 


problems in a detailed letter. Our engineers 
will be glad to give it thorough and immediate 
attention. Address Lighting Information Serv- 
ice, Federal Electric Company, Inc., 8700 South 
State Street, Chicago 19, Illinois. 


i Aoceles there are 2 kinds 


of fluorescent lighting! 


“Hot Cathode” is the common heater filament type 
of fluorescent lamp; “Cold Cathode” is the improved 
shell-electrode type, of which Zeon is the outstanding 
example. Long life, lower maintenance cost, greater 
flexibility are some advantages of Zeon Cold Cathode 


fluorescent lighting. 
















































from 11 below to 52 above. The 
eration of the litter, guards, fede 
etc., was the same as in Project fi 
except that shavings were used fo}! 
ter instead of peat moss and the 
was brought warm from a pos 
poultry plant. 

These tests showed that it is nen 
sary to have a specially constr 
building for electric brooding, 
feed must be provided under the 









Champion Lamp Works, as one of the 
largest and longest established producers 
of fine quality Fluorescent and Incandescent 
Lamps for industrial use, offer a complete 


lighting service... Champion lighting engi- 






; : #Thirty chicks were lost through caretaker’s unfamiiaiy 
neers are prepared to furnish enlightened with feeding requirements in first four days. Only forest 
lost after this time, during the six weeks of brody 

*The cost of grain has increased and that of cectridp 
decreased, foliowing this test. The ratio of eleciriclomts 
total grain and power cost is still more favorable to electtidip 
at this writing. 





and impartial counsel on proper lighting 





for any and every industrial application. 
We have nothing to sell but lamps. 


for the first few days; that overcrowt 
This is offered without charge, in the inter- ing cuts down the energy consumptia 
neat i but also slows up the rate of growth 
IStS Tags eat etter sacle h im escsahee 

ests of better lighting and, thereby, a genu and. thet the labor clement will 
ine contribution to production efficiency, hazard are reduced to a minimum 
; ae with electric service. 

safety, working morale and 


Champion Lamps. 


Whatever your lighting problem, large on Survey Conversion Plans 
of War Sub-Contracton 


Extent to which industrial frm 
engaged in war sub-contracting wot 

sel. There is no cost or obligation to yo ae Wud Gas ae pel 
advance for the post-war transition 
civilian production is reflected in t 
Dee ec. Geen thant Aad a tea replies of 66 concerns to 4 Sure 
: wee conducted by the industrial sales de 
partment of Kansas Gas & Electr 

Co. in cooperation with the post-# 
planning committee of the Wich 


CHAMPION LAMP WORK S [iiitsetedsnssiecimner: 


Lynn. Massachusett 7 {plan to continue business in the pt 
“ war period?”- 61 firms answ 
“Yes”; 5 “No.”’ 


small, present or postwar, get in t 


us for competent lighting engineerir 


A DIVISION OF CONSOLIDATED ELECTR 
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WAGNER PRODUCTS 
serving industry. 
Other WAGNER PRODUCTS: 
AIR BRAKES 
HYDRAULIC BRAKES 


BRAKE LINING 


INDUSTRIAL BRAKES 
> 
INDUSTRIAL 


NoRol 
. 
TACHOGRAPH 
. 
ELECTRIC MOTORS 


ae, 
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POWER TRANSFORMERS 


Wagner Electric Corporation 
6456 Plymouth Avenue, St. Louis 14, Mo., U.S. A. 
BRAKE CONTROLS ELECTRICAL AND AUTOMOTIVE PRODUCTS 


Give Unfatting Seruice... 


Wagner power transformers are proving their ability to 
give unfailing service today as they have proved it for the 
past fifty years. This reliable service has m maintained 
throughout the years due to Wagner’s policy of always 
utilizing the latest developments in transformer design, 
materials, and processes of manufacture, executed bv skilled 
workmen (some of whom have been with the company 
for over forty years). 


Every power transformer purchaser, of course, has specific 
needs which must be met. Therefore, each Wagner power 
transformer is built to meet these necessary predetermined 
considerations. Various parts and the snethinds of fabricat- 
ing them are standardized, but their final assemblies vary 
as each individual customer’s requirements dictate. 


An £22za Margin of Safety to With- 
stand Electrical and Mechanical Stresses 
Is Incorporated in Wagner Transformers. 


The ten points of construction listed below are but a few 
of the many details that make Wagner Power Transformers 
reliable under all operating conditions. There are many 
others—for the complete story read Bulletin TU-181 
on Wagner Power Transformers. A copy will gladly be 
sent you, without obligations on your part. 


1. COILS are carefully insulated with cable-paper insula- 
tion, the insulation thickness varying with the voltage class 
of the transformers. The coils adjacent to the line terminals 
(buffer coils) have much heavier turn insulation than. the 
mail winding and are in addition heavily taped with 
varnished muslin over the paper insulated conductors. 
2. INSULATION between windings and between wind- 
ings and core consists of mechanically and electrically 
strong insulating cylinders. Barriers of pressboard insula- 
tion are used between coil stacks on different legs between 
the coils and the yoke iron, and when necessary between 
disk coils of the same winding. 3. LEADS—outgoing and 
taps—are heavily insulated and rigidly supported. 4. TAPS 
are generally brought out in the center of the coil stack. 
Tap leads may be brought out to a tap changer (as shown) 
or to a tap terminal board, depending upon specific re- 
quirements. Each individual tap is made at the outside 
cross-over connection between coils. 5. BOLTED CORE 
CONSTRUCTION is used in order to clamp the leg lami- 
nations together so as to form a rigid structure. It has the 
added advantage of minimizing noise: 6. ENDPLATES, 
of heavy structural steel, are used to clamp the yoke lami- 
nations, thus forming a rigid core construction. 7. COIL 
CLAMPS, supported by the endplates, are adjustable axially 
sO as to insure positive bracing of the coil stacks against 
axial motion under short circuit. 8. CORE SUPPORTS 
and the extended endplates definitely locate the element 
in the tank, preventing shifting, and facilitate handling of 
element when removed from the tank. 9. TANK is me- 
chanically strong, of heavy copper-bearing sheet-steel, 
welded into one integral unit. 10. BUSHINGS are 
thoroughly modern and designed specifically for trans- 
former use. 


Our 29 Branches are manned by frained field 
engineers who are ready to help you solve your 
transformer problems—there is a branch near you. 
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BUILDING WIRE 


@ ALL CRESCENT Service Cable is 
insulated with a Type RH, super-aging, 
heat resisting rubber compound of the 
best grade obtainable that gives 35% to 
44% greater current carrying capacity 
than ordinary code grade insulated serv- 
ice cable.* 


SERVICE ENTRANCE CABLE 


© Service cable is the bottleneck limiting 
the amount of customer demand for all 
appliances, and future business for the 
contractors, dealers, wholesalers and 
power suppliers. 


@ With CRESCENT SERVICE CABLE 

i load capacity, long life 
and value. Made in Type SE, Style U, 
v as shown; Style A with a galvanized steel 
armor tape over the bare neutral con- 
ductor, and in Type SD, Drop Cable. Sizes 
—#12 to #2 AWG in two and three 
conductors. 


THED CABLE 
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*Based on 1940 N. E. Code 


Available Through 


Electrical Wholesalers 


CRESFLEX NON-METALL 





TRENTON, N J 
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© RUBBER POWER CABLES ¢ VARNISHED CAMBRIC CABLES” . 


CRESCENT SERVICE CABLES 


auo 


Heat Resisting [Insulation — 


SI18VS AVMNUVd GNV GISVONI-dV31 


e S3YIM TOHLNAS @ 


S3218V9 ONIGTISM 





CRESCENT, 
Dm WIRE & CABLE ‘ 
CRESCENT INSULATED WIRE & CABLE CO. 





e $218V5 GuvOadiHs 


IMPERIAL NEOPRENE JACKETED PORTABLE CABLES 
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2. Forty-three firms said they hai 
made decisions as to the 
they would manufacture afte, th 
war; 18 said they had not. 

Urpin hs lowing et 
panning 0 ans 
obtained: Ts 

(a) A post-war planning con: 
tee or individual tes been pr: 
by 40 organizations but 20 had made 
no such appointments. 

(b) Asked if development of prod. 
ucts, such as the building of model, 
was under way, 25 said “Yes”. 9 
“No.” 

(c) Plant conversion plans 
been started by 28; 32 had started p, 
plans. 

(d) Progress on post-war financid 
needs was reported by 42 but 19 «ii 
they had made no progress. 

(e) Regarding accounting, 38 » 
ported progress in setting up ; 
method of accounting; 22 reportei 
no progress. 

(£) On sales plans for the post-war 
period, 28 stated they had mak 
progress; 32 said they had not. 

4. Of 61 firms only 8 said tha 
they could use hired consultants o; 
specialists and would be willing t 
pay for their services; while 53 said 
they could not. 

5. To the question of which type 
of consultants they would use, 5 said 
“sales,” four said “all” and one said 
“finance.” 

6. Regarding their possible use oi 
Chamber of Commerce advisory con 
mittees, 13 stated they would make 
use of such committees and 48 said 
“No.” Affirmative answers were di: 
vided among committee types # 
follows: 

(a) Finance—3, (b) Accounting 
—2, (c) Product engineering—. 
(d) Sales management—12, (e) A¢ 
vertising—11, (f) Other—l. 


Uncommon Uses for 
H. F. Heating—I' 

By E. D. TILLSON 
Gisiniigabenh md 


From among 200 materials and 
parts brought to the Commonweal 
Edison Co. laboratories by indu 
customers for experimentation 1 
use of high frequency induction 
y Base e author 

sensor Rehr Beene le Gt 


iT 
ence” sponsored by Powe 
and Chicago Lighting Institute. 












A WEW STANDARD FOR HEAVY-DUTY TRUCKS 


The Army called for the roughest, toughest r good trucks for a quarter of a century, but 























+. : truck that could be built, designed to begin frankly, never any that could compare with 
; ts job Where most other trucks stop. these new commercial models inspired by 
de 7 =% Ward LaFrance has been producing this the design and performance of the Army 
4 . super truck in volume for Army ordnance. MI1A1 Heavy Wrecker. They are big trucks 
l, _ _Outof it has come an entirely new standard with pay load capacity ranging up to thirty 
, of heavy-duty truck reliability and perform- tons. They are built to take a beating and 
4 ance. Ward LaFrance has been building still stay on the job. They are designed, 
Mo ; | , engineered, and manufactured to establish 
' new standards in low-cost hauling. Before 
4 you invest, investigate Ward LaFrance. 
. ’ 
FRANCHISES ARE AVAILABLE 

to aggressive dealers ina 
r number of attractive territo- 
t ries. Leading dealers now WARD | AFR AN CF 
' handling smaller, non-com- 
; petitive trucks will be espe- TR UCK DIVISION 
» cially interested in the Ward 
i LaFrance dealer plan. GREAT AMERICAN INDUSTRIES, INC, 








ELMIRA, NEW YORK 
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Westinghouse 


MAZDA EANMPS FOR SEE-ABILIT'Y 
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PUTS SEE-ABILITY 


IN THE LAMPS 


The powdered phosphor in Westinghouse Fluorescent Lamps is one of the 
secrets why they last so long—stay so bright—and are so efficient. The soft, 
cool light that makes Westinghouse Fluorescent Lamps famous is due in no 
small measure to the care and attention paid to the coating of the glass tube. 

Starting with the finest materials available, the powder is ground to the 
exact grain-size, carefully blended, acid-washed, fired and then impurities are 
removed so that not one part in a million remains to affect the light output. 
The result is a coating that gives you the bright sparkle and long life you 
naturally look for in a fluorescent lamp. 

Westinghouse engineering and manufacturing leadership has brought you 
this. And with it, the confidence that the name “Westinghouse” is not only a 
“buy-word”’—it is a “sell-word” wherever quality is known and appreciated. 

Westinghouse Electric & Manufacturing Company, Lamp Division, 
Bloomfield, N. J. 
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dielectric heating, 14 unique app. 
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ing tool. These cases, of which 
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Case 5. Golf clubs require a 4 
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Steel head 










Heated? “Coated 


inductively —*, 


Stee! shaft--/ & 


CASE 5—Induction heat applied to bosd 
between metal head and shank of got 
club makes “unbreakable join’ __ 



























bond between the steel head, 
weighs between 8} and 10 oz. >and 
steel shaft. In this case the tape 
hole in the head was coated with 
vinyl acetate. The head was hea 
by induction to 350 deg. F. in oy 
second. The resulting bond was mb 
sequently subjected to a very seven 
torsional test and pronounced m 
breakable. This binding methods 
now in regular use. There is no ds 
coloration of the chromium platiy 





mks. to, ale FO. 


fen RAMETSS iT ISOLATES + iT QUENCHES i 
Cepia 
@ When the oil circuit cakes in your plant are ss ctod 





by an “Automatic” FIRE-FOG installation, here’s what hap- 


pens when fire breaks out: 


Instantly a barrage of FIRE-FOG is directed at the fire. 


Sheets contain a 
ne . , 7 
The blaze is completely enveloped—the flames are forced Carnes, aobortoeg 


brass filings 





down—the fire area is cooled. Quenching follows in a matter | 


CASE 6—Four layers of brake lini 
preheated by dielectric heating in om 


ingly little water is used. | minute, prior to insertion in press 


of seconds. The entire operation is automatic and surpris- 


Case 6. Brake lining material 


Do you wonder that FIRE-FOG is becoming increasingly | thie case had tS pockested bin 


popular? It’s the ideal fire protection system for transform- insertion in a hydraulic press for ot 
i - as . ; ing. Dielectric heat was applied # 
ers, switches, regulators and similar oil filled equipment. cessfully to the lining which cont 


of asbestos fiber, penonolic resi. 


Inquiries are invited. filler and brass filings. Because oi 


“‘Automatic’’ manufactures and in- 


* gtalls a complete line of fire protection filings breakdowns occurred with onl’ 
devices and systems for all types of fire 


o. hazards. Listed by Underwriters’ Labor- single and double thicknesses of ™ 

a j Laboratories. by Factory Mutual terial. This trouble was overcome # 

yto in - | more layers were added. oe 

| four ‘layers at once using iele 

SPRINKLER CORPORATION OF AMERICA ow 'rn 
YOUNGSTOWN, OHIO... OFFICES IN 31 CITIES | 500 deg. F. in one minute. 
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ORT aceasta ie 
this paper prescription was created: 
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MOSINEE, as a war material, has solved many manufacturers’ critical supply 
problems. “Discoveries” in paper and processing, important also to postwar 
production, have resulted from cooperation between manufacturers, product 
engineers, and paper technicians of The Mills of Mosinee. 


The MOSINEE presciption outlined above is a typical development, resulting 
in paper that is serving the war effort with complete satisfaction. Discussions 
with Mosinee engineers may disclose valuable opportunities for you in modern 
“Essential Papers” with specified high bursting strength... dielectric, tear 
or tensile strength . . . pliability, controlled acidity or alkalinity . . . water 
repellency, accurate caliper, uniform density or other technical character- 
istics required by your product. Mosinee experience and facilities are avail- 
able now, for present or postwar planning. 





Please address 
your letter 


TWAT OAR RM ie 
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No. 7500 inside inspection lamp: 100 watt, 
120 volt; 12-ff. cord; adjustable light and 
mirror, McGill Manufacturing Co., Inc., 
Valparaiso, Ind. 


Lamp developed to facilitate inspection 
inside of castings, shells, tubes and other 
ebjects having a deep opening. The beams 
from the R-40 spotlight are directed into 
the cavity which makes inside of the article 
being inspected clearly visible in the ad- 
justable mirror. Unit is said to make more 
complete inspection possible with less 
worker fatigue. 


Rectifier Tube 





No. TR-40M half-wave rectifier tube: filament 
power—5.0 v. at 105 amp.; peak forward 
voltage 25,000; peak inverse voltage 60,000; 
average plate current 0.25 amp. Ta Tubes, 
Inc., 2312 Wabansia Ave., Chicago, Ill. 


Tube is equipped with a 4pin jumbo 
(50-watt) base and the glass is Nonex. 
Filament is thoriated tungsten which is 
said to assure long life. Plate lead is at the 
top of the tube, and the filament leads are 
brought out to pins Nos. 2 and 4. Design 
is said to insure safety against voltage 
breakdowns. 


Ladder Tower 


‘Multi-Purpose’ elevating ladder tower: 350 
deg. turning radius; extended 38 ft; 
in horizontal ition, folded, i7-ft. | 
long and 6-ft. 3-in. high; roene-aat plat- 
form 24 by 30 in.; adjustable tubular guard 
rail, Universal Fittings & Scaffolding Co., 
Zelienople, Pa. 

Elevating ladder is made in three trussed 
sections—locked in place by continuous 
steel guides operating on sleeve-type bronze 
roller bearings. Maximum working height 


156 


of 35 ft. 2 in. is obtained with ladder at 
a 75 deg. angle. Rigidity is said to be pro- 
vided by a 4-ft. .8-in. overlap between top 
and middle séction and a 5-ft. 10-in. overlap 
between middle and bottom section. Tower 
is reported as elevated and extended b 
single hand operated winch which is self- 
locking at any extended height. * 


Mobile Transmitter 


. 


be 





Single crystal transmitter for mobile com- 

—— pee oe ei ae I 
megacycle y 1x io Division, 

Bendix pee Corp., Teterboro, N. J 


Eight channel, single crystal, mobile serv- 
ice transmitter which, it is reported, can be 
set for any frequency in the 100-156 - 
cycle band. Frequencies are said to be 
termined by dial calibration without the 
use of a crystal frequency indicator. It is 
stated that the unit can be used in any type 
of mobile equipment and can be converted 
from amplitude modulation to frequency 
modulation. 


Fluorescent Units 


Units for two and three 40-watt lamps: No. 
1672-C, two lamp, unlouvered; No. 1673-C, 
three lamp, unlouvered: No. 1682-C, two lemp 
louvered; No. 1683-C, three lamp, louvered; 
dimensions, 48 in. long, 11% in. wide, and 
in, high to ballast top; steel wiring- 
annel and reflector; channel finish, gray: 
reflector finish, Fluracite white, both sides: 
ballast and starters top mounted: 110-124 
volt or 220-250-volt. Curtis Lighting, Inc., 
6135 W. 65th Street, Chicago 38, Ill. 


Industrial unit is available with or with- 
out louvers. Units can be hung individually 
or in continuous lines by means of chain, 
conduit or cable. They may be wired for 
pull switch, if desired. Construction is said 
to be similar to No. 1626-C except that re- 
flectors are narrower and deeper and are 
finished both inside and out with white 
Fluracite. 





BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 
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Two a.c. test sets: one, 0 to 3,000 
the other 0 to 6,000 volts; 115 volt, ok 
crore supply; oe ao he 
on 3-whee ruck. al € 
Schenectady 5, N. Y. me S 
















Both sets consist of a dry-type 
former, variable-voltage autotrans{, 
two indicating voltmeters, voltmeter seles 
switch, signal lamps, air circuit bres 
with magnetic over trip, and a sm 
switch. Two 15-ft. shielded iest leads y 
insulated handles and a 15 ft. supply ¢ 
are included. One of the voltmeters is 
up to half maximum rating, and the o 
up to full test voltage. 


D.C. Power Supply 


eee 


















Model FTR-3128-S regulated voltage pow 
supply: output 10 amp. at 22 to 0 volts 
input 115 volts, 58 to 62 cycles, “on-off 
switch: zero to 30 scale d.c. voltmeter; +f 
rubber-covered supply cord. Federal Tee 
Radio Corp., Newark, N. Y. 


Unit utilizes a selenium rectifier and oa 
put voltage is said to be held between pi 
or minus 0.5 volts with load variations i 
zero to 10 amp. or supply voltage variation 
between 105 and i25 volts. Ripple voltage 
said to be limited to approximately five pet 
cent. 

* 


Welding Electrode 
Fleetweld 47° all position welding electro 

| 3/16 by 14, Yo by |8 ond 
s/is'by 16 ‘at oe elecite Co., leveland HK 
‘ 10 


Electrode éaid to conform to Americ 
Welding Society electrode specificati PITT 


ELEC 


































CLOSED POSITION: The flat, phos- 
phor bronze spring at the top is in 
tension, ready to kick out the mechan- 
ism instantly when the blowing of the 
fuse releases the tension. 






OPERATING: This view shows the 
action during transition from “closed” 
to “open” positions. The fuse has blown 
and the toggle mechanism is forced 
open by the top contact spring. The 
gap caused by the blown fuse is instantly 
lengthened to at least 3-inches by the 
leverage of the toggle mechanism,caus- 
ing the arc to be extinguished within 
the fibre fuse tube rather than at the top 
contacts, where burning might occur. 






NO. 2315 









BBARD AUTOGAP FUSE CUTOUT is a combination of No. 2302, 
KV Autogap Lightning Arrester with a new, improved 7-1/2 KV 
pen type fuse cutout. The assembly is Stock No. 2315. 


ee phase’ to ground is recommended to be limited to 7500 
jolts, 


SE rating is 50 Amperes. Fuse links are not furnished. Any 
tandard can be used. 


NTERRUPTING CAPACITY of the Hubbard Autogap Fuse Cutout is 
200 Amperes. 


OUNTING Brackets are available. No. 2323 for Crossarm and 
0. 2325 for pole. Specify type of mounting when ordering. 


LIGHT of the assembly is 18 Pounds each, packed for shipment. 


HUBBARD © COMPANY 


PITTSBURGH - CHICAGO - OAKLAND, CALIF. 
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OPEN POSITION: Top contact spring 
is relaxed, having exerted its pressure 
toward opening the mechanism. Tube 
drops to hanging, open position which 
places the notch for “hot-stick’’ remova 
of fuse tube in an accessible spot : 










ae ae lee coe and a. tae to be usable 
either a.c. or d.c. Advan re 
RE cee ce ei 


to be well suited for making high speed 
(A Straight Toxic Wood Preservative) horizontal .or flat welds over 4#in. in 


Reclaim OLD POLES | ‘ere iatge sinaie pam filets are needed 
Preserve NEW POLES | ster : 


Dip, Soak or 
Spray with 


Permatox “A” 


z 
F 
£ 
a 
: 
~ 


ee 
Model 120 ohmmeter: Wf in. size; ring 


mounted; wa . -Amsco ere 
~— Bivd. 5th St., Long Island City 
o WEs cee 


PREVENT 


Costly Pole ; : f : : 
Instrument is available in a wide variety 
Failures or ranges including the sensitive microam- 
: ee and eer ee . 
With the pole shorta e becoming which ore Meas ok + in dtceuin 
more critical, it is vitally necessary Case including the terminal studs are re- 
to get the utmost service from ported as watensine It is said to remain 
every pole now in stock or installed seated 10 ba COMMMEEMcedies ve 
on your lines. sistant materials, to have black anodized 
PERMATOX "A" (5%, penta ae — and to conform to A.S.A. specifica- 
phenol in suitable petroleum sol- . 
vents) affords an effective, eco- ‘ 
nomical preservative treatment . . Brazing Equipment 
for the control of decay, shell-rot 
and termite attack. 


Specify it for poles, posts, cross- 
arms, ties, crossing planks, bridge 
timbers and other exposed con- 
struction. Soaking or pressure 
treatment insure adequate absorp- 
tions and deep penetration. 


Furnished in Two Forms:— 


DOWICIDE 7 

Pentachlorphenol® crystals 
PERMATOX “A” 

5% Pentachlorphenol’ in suitable 


petroleum solvents 
"Manufactured by The Dow Chemical Company 


Write for Bulletin—Dept. E. 


A. D. CHAPMAN 





j 
Circular indexing carrier: 24 stations. Scien- 
tific Electric Division, “*S" 
wenched Gap Co., 107-119 Monroe St., Gar- 
1eld, N. J, 


A 24station circular indexing carrier 
mounted on a 18-kw. electronic high-fre- 
uency generator to braze metal assemblies. 

mplete assembly is said to be ejected in 
12 seconds. Operators “activities” are re- 
ported as limited to loading the stations. 
Carrier is said to be applicable to any of 
the company’s units with ratings from 5 
to 100 kw. 


& COMPANY.INC. 


333 N. Michigan Ave., Dept. “E” 
Chicago 1, Ill. 
Atlanta Memphis Portland 
New Orleans New York 


- hose from the serrations in the outer yj 
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Type WWD stainless steel hose 
wenvladtering Co., Chicago 2, ni p. Wi 


Worm drive hose clamp has ap a 
band of stainless steel which Protects | 


and distributes the load uniformly. This 
said to provide greater strength and bette 

ing characteristics. It has a compas 
streamlined omg and hardened oy 
piece thumbscrew. Clamp is made ip rid 
adjustable sizes which is said to cover y 
applications. 


Induction Heater 


A TYI 


Manufa 
a profit 


i. i induction a ps a supply m When 
ency ra iy . tes: 

foot te t extomotie fimer- meters” eal enable 

seer Resi pontiac cd Ma 

Products Division, 3906 Hudson Blvd., Union possibl 

City, New Jersey is subj 

subje 

High ency converter for induction sists 0 

heating of ferrous and nonferrous metal starch 

Five stops on the p.f. tap switch are mold ai 

to limit a to job needs—8, 9}, 11, 12), with tt 
14 and 16 kw. available. Unit is equipped 


with 18 kva. transformer which is protected strengt 


by a matching reactor. A 1-kva. auto-traw 


former in an independent circuit sep Dow te 
voltage down for control and safety circuits more, 
High frequency is developed by charging Dowici 
a bank of capacitors which subsequently ing so} 


discharge across a set of water cooled and 


air cooled spark gaps. indust: 


ending 
Dow t 
ready 
paper, 
have ¢ 


THE 


Spring Steel Latch 


No. 1663 spring steel speed nut latch. Tir 
nerman Products, Inc., 2119 Fulton Rd., Cleve 
land 13, Ohio, 


Latch develo for ease of attachment 
and removal of box covers, access doors 
panels and inspection plates. Spring sms 

the ball on grooved studs to sttach 
oad pulling allows quick withdrawal. \w 
cueer visi os th Three styles 
-out n requirements. § 
of ball studs are available—drilled w4 
tap for 632 screws, threaded shanks 
and plain shank for riveting. 


New Yor 
Chicago 


cknesses for various 










bNéE OF THE MANY DOW CHEMICALS USED BY AMERICAN INDUSTRY 





























they “tend 
to their knitting” 
and make 
better yarn! 


ATYPICAL DOW BATTLE AGAINST MOLD 


Manufacturers bothered by mold problems may learn 
a profitable lesson from textile weavers. 


When fabric is woven, warp yarns must be stiff to 
enable the shuttle carrying the filler yarns to pass 
through without abrasion which causes wear and 
possible fracture of the yarn. To make it stiff, yarn 
is subjected to a process called “‘slashing” which con- 
sists of running i ‘hrough a solution containing 
starch and oil. Nat. sally, the mixture is subject to 
mold and bacterial attack but, in addition, yarns sized 
with it may also be affected causing loss in tensile 
strength and possible discoloring due to mold stain. 


Dow technicians experimented, tested, experimented 
more, tested more—and presented the answer . 
Dowicide. Today, this effective product protects slash- 
ing solutions . . . better fabrics woven by the textile 
industry are proof of another victory in the never- 
ending battle against mold. 


Dow technicians and specific Dowicide products are 
ready to fight mold wherever it rears its head—in the 
paper, paint, lumber and other industries. If you 
have a mold problem, get in touch with us. 

THE DOW CHEMICAL COMPANY 


MIDLAND, MICHIGAN CHEMICALS INDISPENSABLE 
New York * Boston © Philadelphia * Washington + Cleveland » Detroit ' 


Chicago » St. Louis * Heuston + Son Francisco * Los Angeles + Seattle TO INDUSTRY AND VICTORY 
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HERE ARE SOME OF THE 


Welding—Copies of a 4-page folde, a 
titled “Low Temperature Welding Ajio),. 
can be secured by writing Dept. A-1 Bute, 
tic Welding Alloys Co., 40 Worth st, x. 
York 13, N. ¥. It contains data on », 
cifie applications, uses and specificatic,, 
on design and procedure of various 
Also contains a full-page assortment chart 
to assist engineers, technicians and wey. 
ers in selecting the proper rod for Dar. 
ticular job. 


Ceramies—-Bulletin No. 444, “Ceramjy 


: for Electrical and Other Technical Usa: 
Ty TM | i vatiable from the American Je 


4 Corp., Chattanooga, Tenn. Contains hy. 
a tin: sical and electrical characteristics 
co a : ceramic insulators in a handy form ty 
engineers, designers and research im 
as well making it an informative gujq, 
for.purchasing agents. Applications {liys. 
trated are in electrical, electronics, indy. 
trial heating, chemical, automotive an 
other fields. 


Radiant. Heating—A_ 52-page dbooile, 
entitled “Byers Wrought Iron for Radian 
Heating” contains chapters on history 
theory and advantages of radiant heating 
as well as information on temperature dis. 
tribution, comparative costs, and calcul. 
tions and design of radiant heat install. 
tions. Copies may be secured from A. y 

3yers Co., Pittsburgh, Pa. 


wn 


ee er a at 


Steam Guide—Planning information on 
10,000 to 60,000-kw. condensing turbines, 
surface condensers and auxiliaries, {or 
building a mew plant or adding generator 
capacity to an existing one, is contained in 
the Steam Power Plant Planning Guid 
which is procurable from the Westing- 
house Electric & Mfg. Co., Pittsburgh 2, 
Pa. Part One of the 40-page booklet illus. 
trates types of turbines, and charts their 
sizes and speeds. Part Two on perform- 
ance data covers basic operating conil- 
tions, ineluding effect of deviation in 
pressures and temperatures on heat rates: 
regenerative feed-water heating; recom- 
mended condenser sizes, and condenser 
dimensions, condenser friction; impeller, 
propeller and axial type circulating 
pumps; and condensate pumps. Data is 
presented in chart and table form for easy 
selection. 


Standards—-Publication, NEMA Power 
| Switching Equipment Standards No. 45-% 
| supersedes previous publication No. 41-6 
Contains practical informatien on con- 
struction, test, performance and manv- 
facturing of power switching equipment 
Copies may be secured from National 
Electrical Manufacturing Association, 155 
Fast 44th St., New York 17, N. Y. for $2.5! 
per copy. 


Microphones—Basic operating principle: 
of microphones are explained in the new 
catalog of the Electro-Voice Corp., 1238 
South Bend Ave., South Bend 24, Ind I 
serves as a guide to the proper selection 
of types for specific applications. New 
types of special purpose microphone 
which are illustrated make it a handbook 
for “sound” men. 


Standards — New pamphiet entitled 
“Commercial Electric-Refrigeration Con- 
densing Units,” Commercial Standard cs 
107-45 (supersedes pamphlet CS(E) 107- 
43) may be obtained for 10 cents per cop! 
from Superintendent of Documents, U. S. 
Government Printing Office, Washington 
25, D. C. Standards cover minimum re 
quirements, rating, motor loading, 
testing of air-cooled and water-cooled, belt 
driven commercial electrical-refrigeration 
condensing units, in %-to 3 hp. sizes, and 
water-cooled units of 5 hp., using methy! 
chloride, Freon 12, and SOs refrigerants 
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SIMPLICITY: - - 
-+ + watchwords of TIPS TOOL designers 


The dead end Strain Carrier illustrated here is a typical example of the simplicity, safety 
and serviceability of all Tips Hot Line Tools. 

This tool was designed to simplify the replacing of damaged dead end insulators on 
low voltage, light Construction transmission lines without interrupting service. It is so 
simple that insulator changes have been made with it in ten minutes from start to finish. 
It is completely safe because it is easily applied at a safe distance from conductors. It is 
light weight but sturdy and serviceable and it can be applied to pole or cross arm dead 
ends even where space is limited. 

For the most part, this device was the brain child of Tips Tool Design Engineers, 
but it followed the usual development procedures typical of all Tips Tools. It was born 
of necessity and developed by improving on older ideas and combining them with new 
ones. Many tests, field trials and alterations were made before the final masterpiece was 
ready for production. 

Our point is simply this—- All hot line tools which bear the Tips Tool trademark are 
completely dependable because they are designed by experts who demand the ultimate 
in simplicity, safety and serviceability. 

THERE'S NOTHING TOO GOOD WHERE LIFE 1S AT STAKE’’ 


Ey A-B-CHANCE CO- 


CENTRALIA, MISSOURI. 
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RIGID STEEL 


ee a 


SPANG-CHALFANT 


Division of The National Supply Company 
General Sales Office: Grant Building, Pittsburgh 30, Pa. 
District Offices and Sales Representatives in Principal Cities 
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R. Parrack Joins Staff 
of Florida Power Corp. 


_R. Parrack, formerly system distri- 
tion engineer for the Virginia Pub- 
Service Co. at Charlottesville, has 
n appointed superintendent of dis- 
ution for the Florida Power Corp. 


ith headquarters in St. Petersburg. 
Previous to his association with the 
irginia utility, Mr. Parrack spent nine 
ars as distribution design engineer 
ith the Carolina Power & Light Co. 
e is a graduate of the Universitv of 
irginia. 


Horr W. Gare, Jr., has been ap- 
inted manager of the newly organized 
onel department of the Delaware 
ower & Light Co., Wilmington, Del. 
ior to joining Delaware Power, Mr. 
bale was associated with the Nicaro 
Nickel Co. in Wilmington. He attended 
mmnison University and the University 
Pittsburgh. Before going to Wilming- 
t last fall, Mr. Gale was associated 
th the Gale Company, insurance brok- 
in Cleveland, Ohio, and the Basic 
agnesium Corp., Las Vegas, Nev. 


N. A. Rotuuns, staff engineer, engi- 
tring department, Commonwealth 

i Co., Chicago, Ill, has retired. 
i. Rollin entered the employ of the 
son Company as a draftsman in 1904. 
ie was made field engineer in 1927 and 


h 
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in 1935 as plant installation engineer 
was put in charge of the installation of 
all the station, substation, and outside 
plant equipment for the company. He 
became staff engineer in 1943. 


> Irvinc K. Harris, until recently 
power director at Boulder Dam, has 
been appointed acting construction en- 
gineer at Shasta Dam to succeed RALPH 
Lowry, recently promoted to assistant 
chief engineer of the Bureau of Recla- 
mation .with headquarters in Denver, 
Colo. Mr. Harris will be in charge of 
the Shasta power plant, location and 
construction of transmission lines and 
operation of the facilities. Before join- 
ing the reclamation service in 1909, Mr. 
Harris was associated with the Edison 
Electric Co., now the Southern Cali- 
fornia Edison Co., and from 1917 to 1933 
he was a consulting engineer in Los 
Angeles. From 1912 to 1914 he was en- 
gineer in charge of the power division 
of the Salt River Project in Arizona. 


J. R. Ketchel Promoted 
by New Jersey Utility 


J. Raymond Ketchel, who has been 
acting superintendent of production for 
the Jersey Central Power & Light Co. 
since last August, has been named gen- 
eral superintendent of production. Mr. 
Ketchel, whose headquarters are at the 
South Amboy plant of the company, suc- 
ceeds George T. Bromley, retired. Mr. 
Ketchel had served as assistant to Mr. 
Bromley since 1934, becoming acting 
superintendent upon Mr. Bromley’s 
retirement. 

Mr. Ketchel has been connected with 
Jersey Central properties since 1926 
when he superintended work on the 
Whippany electric plant as a member of 
the Electric Management & Engineering 
Co. When the plant was completed he 
took the position as resident engineer 
with Jersey Central. In 1931 he became 
superintendent of construction of the 
South Amboy plant and afterwards was 
in charge of plant improvement for the 
whole territory. Mr. Ketchel is a mem- 
ber of the American Society of Me- 
chanical Engineers. 
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C. P. Garman Appointed 
Chief Electrical Engineer 


Appointment of Charles P. Garman 
as chief electrical engineer and a deputy 
general manager of the Los Angeles 
(Calif:) Department of Water and 
Power has been announced by the city’s 
Board of Water and Power Commission- 
ers. 

Mr. Garman, who studied electrical 
engineering at the University of South- 


ern California, worked for electric util- 
ities and manufacturing companies prior 
to joining the Los Angeles Department 
of Water and Power as an electrical 
draftsman in 1920. He has been acting 
head of the power system since R. R. 
Robertson retired eight months ago. He 
is a member of the American Institute of 
Electrical Engineers. 

Simultaneously with the promotion of 
Mr. Garman, the Commissioners voted 
unanimously for the selection of Lau- 
rence E. Goit as chief engineer of water 
works and deputy general manager of 
the entire department. He succeeds 
W. L. Hurlbut, who retired April 1. 

A graduate of Lewis Institute of Chi- 
cago, Mr. Goit has been with the Water 
and Power Department since 1924. 


> Rozsert M. Cooper, formerly general 
manager of the Santee-Cooper hydro- 
electric development, Columbia, S. C., 
has been elected director of the new 
State Research, Planning and Develop- 
ment Board. 


> Water O. Zervas, managing direc- 
tor of the Electric League of Indianapo- 
lis, Inc., since 1940 has resigned, effec- 
tive June 1, to take a position with the 
American Iron & Steel Institute of New 
York City. He will direct research and 
promotional activities of the Institute 
in the uses of steel for electrical sys- 
tems. A graduate of the University of 
Wisconsin, Mr. Zervas has been engaged . 
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A Power Transformegs 


Designing a Sturdy, Reliab 
as Much on Common Sensé as ojmVt 





], SHELL OR CORE? 


LIKE SHELL -TYPE 
ER 





THERE IS GREAT merit in building transformers 
both ways. For small, moderate voltage trans- 
formers, the core type is recommended by its 
greater simplicity. 

For large, high voltage transformers, shell type 
design is recommended because: 

1) Vertical coil discs give less capacitance to 
ground...more uniform voltage distribution. 
2) Shell type design provides sturdy bracing 
against over-currents. 3) Use of solid insulation 
between coils in combination with oil ducts means 
highest dielectric strength. 


2 NO CORNERS 


... LESS SLACK 








a 


= 





Jusr As 17 Is easier to pull a rope tight around a 
barrel than a packing case, so circular coils can be 








wound more uniformly taut than rectangular ong 
No pounding is needed to force the conduc 4 
around sharp corners — result is that no streg 

is built into the coil! That’s one reason why Alli 
Chalmers applies circular coil construction to 4 
its power transformers. 











Another reason — circular coils, unlike oy 
or rectangular coils, have no tendency to distoy 
under short circuit conditions. 





SURGE PROTECTION 
* FITS LIKE A DIME 
ON A STACK OF PENNIES 


WHEN AN UNSHIELDED tra 
former is struck by a voltagg 
surge, the turns next to the ling 
may take more than their shard 
of punishment from voltage stress 

While the overall design of 
a shell type transformer smoo 
out the voltage distributioncuvea) 
Allis-Chalmers provides added surge protection | 
the form of a simple shielding plate, which i 
connected to the line and placed next to th 
line-end turns. 


The shield is a flat disc insulated and installe 
the same as the coil discs, so that it cannot inter 
fere with free oil circulation or in any way © 
plicate the transformer assembly. The combine 
tion of shell type design and shield gives ides 
simple surge protection. 











duty 





How 
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VALVELESS INERT 
GAS SYSTEM 


OU NEEDN’T think in terms of increased main- 
nance when considering inert gas protection for 
ransformer oil. 

As an alternative to a high pressure system, 

lisChalmers recommends the use of its simple 
Dil-Sealed inert gas system . . . with no complicat- 
{ valve mechanisms, high pressure tanks, or 
moving parts to wear and cause trouble. Main- 
enance on the Oil-Sealed inert gas-protected trans- 
former is no greater than for a transformer with 
onventional expansion tank! 


METAL-TO-METAL 
CONTACT AT 
GASKETED JOINTS 





CONVENTIONAL ALLIS - CHALMERS 


How weL. gaskets perform their function of 
keeping joints in a transformer tank oil-tight 
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largely depends on how much they are compressed. 
Conventional gasketing (see artist’s sketch) 
may result in over-compression or under-compres- 
sion — and oil leaks in either case. 
Allis-Chalmers metal-to-metal contact at gasket- 
ed joints insures most efficient gasket compression 
.. prevents stress on gaskets...means longer- 
lasting protection against oil leaks. 


6. SAFE... CONVENIENT 








THE NO-LOAD tap line chides handle may be placed 
either on the cover of a transformer or on the 
side of the tank. On Allis-Chalmers transformers, 
the no-load tap changer is always arranged with 
operating handle and position plate mounted on 
the side. 

Thus tap positions can be observed from the 
ground level while the transformer is in service—no 
danger to personnel from approaching high volt- 
age bushings. Tap positions are easily changed, too. 

For the full story on power transformers, call 
your nearby A-C district office, or write ALLIS- 
CHALMERS, MILWAUKEE 1, WISCONSIN. 


sn’t All Mathematics 


Power Transformer Depends 
umber Sense... For Example: 
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In chemical industries, synthetic rubber 
plants, oil refineries . . . any plant, piping 
precious or potentially hazardous fluids 

. a mistake, whether unintentional or 
deliberate, in adjusting a pipeline valve 
can prove both dangerous and costly. But 
prevention of these human errors is easy 
and infallible with BENDIX-CORY* SAFETY 
INTERLOCKS .. . the locks that say “No!” 
to unauthorized handling of your valves. 


The BENDIX-CORY SAFETY INTERLOCK 
illustrated gives absolute control over the 
Opening and closing of the valve to which 
it is attached ... and, by use of an inter- 
lock key, can also control the position of 
this valve in relation to any number of other 
valves. The unit is wholly mechanical, and 
fully adjustable to compensate for valve 
wear—one of a number of interlocks 
specially designed for valve protection. 


BENDIX-CORY SAFETY INTERLOCKS are 
dependable guardians for your pipelines. 
Write for full information. 


*TRADE-MARK OF BENDIX AVIATION CORPORATION 
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MARINE DIVISION 


BENDIX AVIATION CORPORATION 
106 Nostrand St., Brooklyn 5, N. Y. 





in electrical organization and Promotig 
work for 23 years. Before going 
Indianapolis in 1940 he was success 
commercial field survey superyiso, i 
the Wisconsin Telephone Co., may 
of the Electric League of Milwauky 
and in charge of load building for thy 
Rural Electrification Administration g 





Wisconsin. 
es 


Roebling’s Sons Appoints 
Three Vice-Presideny 


Announcement has been made by tly 
John A. Roebling’s Sons Co.. Trenton, 
N. J., of the election of three new vice 
presidents. They are Ernest C. Lov, 


Pe 


E. C. Low 


general manager of sales; Charles M. 
Jones, manager of engineering, and 
| John D. Thompson, works manager. 
Archibald W. Brown, treasurer since 
1902, has been elected a director of the 
| company. 


Mr. Low has been identified with the 





C. M. Jones 


THIC Roebling organization for 35 years 
Joining the California division at Los 
Angeles, he served in various sales 


pacities. He was appointed manager of 
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The Highest Head* Francis Turbine in the Americas 


nlinninnatnenne te ae EA ete 


1028 Feet Head . . . 39,000 hp. 
Ixtapantonge a teciias, Mexico 


assed © 
ee by 


BALDWIN TURBINES 


Baldwin Turbines — of all types—are operating under the complete 
range of heads. 


Baldwin’s engineering experience can determine and provide the 
most economical application for your plant. 


THE BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA, PENNSYLVANIA, U.S.A. 
I. P. MORRIS DEPARTMENT, EDDYSTONE, PA. » THE PELTON WATER WHEEL CO., SAN FRANCISCO, CAL. 


@ BALDWIN 


HYDRAULIC TURBINES 
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NO. 5 OF A SERIES ON THE Service Superiorit OF 


¥IS: 


Modifying Standard Designs to meet 





* 500 KVA DRY TYPE (Natural Draft Cooled) Davis 
2400-480 
enclosed 


Transformer, Class “B” insulated, 9 
volt. Secure oceans _ complete unit metal 


construction with CUT- BOX attached to transformer. 
Installation labor reduced by merely terminating feed 
cable3 in potheads or within cut-out insulators inside box. 
Conduit connections can be made on pothead or directly 
on box. 
An economical primary load-break oil switch with over- 
load and short circuit fuse protection. 


DAVIS 


Phone 177 





and 


Specie 





TRANSFORMER CO. 


CONCORD. N. H. 





Whee special oper- 
ating conditions call 
for modification in 
transformer design, 
DAVIS is prepared 
to meet your require- 
ments. You can save 
both money and time 
through our ability 
to modify mechanic- 
ally the design of 
our standard trans- 
formers (oil-cooled 
or dry type) and to 
incorporate addi- 
tional equipment 
and accessories to 
meet your special 
conditions. If you 
will consult our En- 
gineering and Man- 
ufacturing Divisions 
we will be glad to 
give you the benefit 
of our many years of 
experience. 





STOCKWELL TRANSFORMER CORP. 


CONCORD, N. H.—Phone 177 


AKRON. OHIO—Phone Jefferson 4179 


Manufacturers of Oil Cooled, Dry Type, Power and Distribution Transformers 


Also All Types of Specialty 


168 


ransformers Regardless of Size 







the San Francisco branch in 1939 
‘in, 1940 was elected. president anj 
eral manager of John A. Rogiy: 
Sons Co. of California. When he 













J. D. Thompson 


made general manager of sales in |! 
he made his headquarters in Trento, 

Mr. Jones has been identified with 
Roebling organization since 19% 
Mr. Thompson since 1940. 


> Harry J. Fey has been appointed 
vertising manager of the Jame 
Kearney Corp., St. Louis. Mr. Fey 
been a member of the Kearney ad 
ing department since 1932. He is v¢ 
known to industrial advertising m 
through his active participation in th 
affairs of the St. Louis Chapter 
National Industrial Advertisers As 
ciation during the past eight years, 
has to his credit several N.1.A.A. certif 
cates of awards for outstanding indu 
trial advertising campaigns and cut 
logs. 


> Wuiam F. Lisman, vice-preside 
and general manager of the Lela 
Electric Co., Dayton, Ohio, has bed 
elected president and general mange 
of the company. Mr. Lisman join 
Leland in 1933 and was formerly int 
sales and engineering departments | 
General Electric Co. 


> Natuan M. Kean-e, project supem 
tendent of the Mitchell County Elect 
Corporation, which serves rural re 
dents in six southwest Georgia count 
has resigned. 


© Vincent T. Mires has been electa 
treasurer of the Long Island Light 
Co., Mineola, N. Y., and its affiliates. 


| > Jay C. Warner has been appoinie 


to assist in the development of sales ‘ 
the Allis-Chalmers Manufacturing U 
in the Far East, Australia and \ 


ELE 
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That's a phrase we’re borrowing from the 
“Help Wanted” columns, for it certainly applies 
to Bethlehem'’s new serving tool . . . a tool so 
easy to use that any lineman can learn to handle 
it in a few minutes’ time. 

As the illustration shows, the device chien 
possible a neat, tremendously strong serve by 
means of the dead-end coil method. Using a 
10-foot coil of ll-gage bethanized dead-end 
wire, the lineman hooks one end in place on the 
strand; then, engaging the wire between the 
fingers of the serving tool, he wraps it solidly 
in place with a simple rotary motion. Exhaustive 
tests have proved conclusively that the serve 
holds beyond the useful strength of the strand. 

After a little practice, the lineman can make 
his serve in about the time required to attach 
conventional clamps. Besides, this serve is con- 
siderably more economical than the clamp 
method, for a coil of the necessary wire costs 
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less than even a single inexpensive clamp. 

The serving-tool technique is especially 
recommended for use with bethanized strand 
and wire—manufactured by Bethlehem Steel 
Company. One reason is that the highly ductile, 
uniform bethanized coating (almost 100 per cent 
pure zinc, applied electrolytically) is not dis- 
placed to any harmful extent by the operation 
of the serving tool. Moreover, when bethanized 
strand and dead-end wire are used, there is no 
question about the holding power of the serve. 

Write for more details—or, better still, ask 
the nearest Bethlehem representative to explain 
this simple, effective technique. 
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WHAT IS GOOD 


BATTERY CHARGING? 


Your Answer is Found In The 
DIVERTER POLE MOTOR-GENERATOR 


What is Required Of 


A Standby 
Battery Charger \ 
A—Must provide a closely requiated 


charging rate, enough to compen- 
sate for losses and maintain the 


battery in a healthy fully charged- 


condition. 

B—Must be fully automatic in opera- 
tion requiring only periodic in- 
spection. 

C—Mus? be dependable to the ex- 
treme. 


D—Mus? reduce to 2 mitimum trans- 
mission of any noises to the cir 
cuts aed must be mechanically 
quret. 

E—Should share all loads within safe 
capacity with the battery and 
shit? excess ‘cad onto the battery. 


+ 
P—M ust be inherently protected 
from any damege or variation of 
charecterishcs in the ever? of 2 
discharge of the battery through 
the generator. 





i7e 


~ OAD 


What the DIVERTER 
POLE MOTOR-GENERATOR 
Provides 


A—A closely controlled charging rate is dependent 
on a constant charging voltage at ail times, 
which is an inherent feature of the Diverter 

generator. 


repeat exactly, indefinitely 
characteristic of the Diverter Pole genera- 


C—Dependabiity is primary « function of me 
and electrical design. The Diverter 

Si Eater’ ta ceneeaalie aianatetines ab 
evidenced by very low temperature rise and 
all manufacturing operations 


Sealed: cengt oF Ser een il oo 


F—The Diverter Pole principle eliminating a com- 
pounding field permits armature current flow 
im the reverse direction without change of 
principle. protection from severe 


; overicading 
is secured by a drop in voltage to relieve and 
protect the Motor-Generator. 


Sead for Bulletin No. 96A For Compiecte Details— 


tric Products (0. 


CLEVELAND 12, OHIO 


Zealand, according to ANNouncemey 
Paul Dietz, export sales ma 

the general machinery division of 
company. Mr. Warner has had ,.. 
years experience in the sale of 
chinery in the Far Eas: and lu 
America. He has just spent two y 
in Brazil with the Defense Supp). 
poration of the U. S. Gove rnment, 














Warren Returns as Heq 
of Royal Electric 


Announcement has bee: made by t 
Royal Electric Manufacturing Co, ¢ 
cago, that P. L. Warren has ; 
as head of that organization, assup: 
the title of president and treasure 





Commander 


Warren 


was recently 
granted his release from the Nav De 
partment where he had completed the 


duties for the peri formanc f which 
the Navy Department had requested: 
leave of absence. 

Mr. Warren became identified wit 
Royal Electric im 1936. having ben 
previously associated 


Brass Co. 


with the Obs 


> T_ B. Maarms has been appomted & 
rector of advertising for beth the Detrot 
and Milwaukee electrical division: « 
the Square D Co. He will continue ws 
have his headquarters at the Milw2ck 
plant from which office he has been «1 
ing Square D since 1929 as sales = 

ager of the industria! controller om 
sion. For seven years prior to that un. 
Mr. Martin was in as of the Mil 
waukee office of the Industrial Or 
troller Co.. joiming Square D wien & 
two companies merged in 1929. Dwi 
A Reehm will continue his advert=0¢ 
activities for the Detroit plant ance: = 
title. advertising manager. Detroit 
vision. Likewise. J. Cliften Carr oot 
timues im his capacity of advertisté 
manager ef the Kollman Division of 
Square D, with headquarters in Ee 
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TROUBLE PREDICTED 


COMPLAINTS 
AORESUAIL LSID 


DEFECTS REVEALED 




























Bristol’s All-Purpose Portable Volt- 


meter gives you a convenient means BRISTOL'S ALL-PURPOSE PORTABLE VOLTMETER 


Easy to handle — weighs only 17 pounds. Can 
be carried anywhere, mounted anywhere — out- 
doors or on a damp cellar floor. Will take con- 
stant handling without affecting accuracy. 


of quickly analyzing conditions, mak- 
ing voltage surveys, general testing, 
investigating complaints — helping 
you to maintain a high standard of 
voltage regulation. 

Double-record Voltmeters help 
check the balance on three-wire 
systems and to study voltage drop 
in a section of the circuit. 

Three-record Voltmeters are used 
in investigating conditions in three 
separate circuits or in polyphase net- 
works, and for determining voltages 


at load centers and ends of feeders. 





Bulletin E1100 describes replaceable measuring 
element, gravity-controlled pen pressure, fine- 
bore platinum-tip fountain pens, integral resistors. 
Address THE BRISTOL COMPANY, 116 
Bristol Rd., Waterbury 91, Conn. (The Bristol Co. 
of Canada, Ltd., Toronto, Ont. Bristol’s Instru- 
ment Co., Ltd., London, N. W. 10, England). 
Makers of Metameter, Recording Ammeters and 
Voltmeters, Thermoverter, and a broad line of 
automatic controlling and recording instruments. 






_ Gives Vea the Facts when and where you want them es TH 


AUTOMATIC RECORDING AND CONTROLLING INSTRUMENTS 
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WHAT IS GOOD 
BATTERY CHARGING? 


Rolled Steel 
Frame Ring 





DIVERTER POLE FIELD RING 


Your Answer is Found In The 
DIVERTER POLE MOTOR-GENERATOR 


What is Required Of What the DIVERTER 


A Standby 


Battery Charger 


A—Must provide a closely regulated 
charging rate, enough to compen- 
sate for losses and maintain the 


battery in a healthy fully charged- 


condition. 
B—Must be fully automatic in opera- 
tion requiring only periodic in- 


spection. 
C—Must be dependable to the ex- 
treme. 


D—Must reduce to a minimum trans- 
mission of any noises to the cir- 
cuits and must be mechanically 
quiet. 

E—Should share all loads within safe 
capacity with the battery and 
shift excess load onto the battery. 


% 


F—M ust be inherently. protected 
from any damage or variation of 
characteristics in the event of a 
discharge of the battery through 
the generator. 


POLE MOTOR-GENERATOR 


Provides 


A—A closely controlled charging rate is dependent 
on a constant charging voltage at ail times, 
which is an inherent feature of the Diverter 
pole generator. 


B—Automatic operation is dependent on the inher- 

ent characteristics of the charger, which will 
repeat exactly, indefinitely. This is fundamen- 
tally characteristic of the Diverter Pole genera- 
tor. 


C—Dependability is primarily a function of me- 
chanical and electrical design. The Diverter 
Pole Generator is unusually conservative as 
evidenced by very low temperature rise and 
all manufacturing operations are most care- 
fully inspected and tested to meet the highest 
standards. 


(D—The Diverter Pole provides this mechanically 
by design requiring only a gentle motion of 
air for adequate cooling — electrically by a 
knowledge of the design factors controlling 
electrical circuit noises, 


EE—This means a constant charging voltage over 
the working range of the machine and an 
abrupt drop in voltage at all loads in excess 
of safe capacity. The action of the Diverter 
Pole field with the magnetic bridge provides 
this inherently in the Diverter Pole. 


F—tThe Diverter Pole principle eliminating a com- 
pounding field permits armature current flow 
in the reverse direction without change of 
magnetic polarities. With the Diverter Pole 
principle, protection from severe overloading 
is secured by a drop in voltage to relieve and 
protect the Motor-Generator. 


Send for Bulletin No. 96A For Complete Details— 


The &lectric Products Co. 


1731 CLARKSTONE ROAD - CLEVELAND 12, OHIO 
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Zealand, according to aNnnouncemey 
Paul Dietz, export sales manager 
the general machinery division of § 
company. Mr. Warner has had . 

years experience in the sale 9 , 
chinery in the Far East ang 

America. He has just spent two ve 
in Brazil with the Defense Supplie, 


‘poration of the U. S. Governmen, 










Warren Returns as Heq 
of Royal Electric 


Announcement has been made by 
Royal Electric Manufacturing Co, ¢y 
cago, that P. L. Warren has retuny 
as head of that organization, assy; 
the title of president and treagy, 


Commander Warren was recently 
granted his release from the Navy D 
partment where he had completed thy 
duties for the performance of whick 
the Navy Department had requested # 
leave of absence. 

Mr. Warren became identified with 
Royal Electric in 1936, having bee 
previously associated with the Ohi 


Brass Co. 


> T. B. Martin has been appointed & 
rector of advertising for both the Detroit 
and Milwaukee electrical divisions of 
the Square D Co. He will continue to 
have his headquarters at the Milwaukee 
plant from which office he has been ser 
ing Square D since 1929 as sales mat 
ager of the industrial controller div 
sion. For seven years prior to that time, 
Mr. Martin was in charge of the Mi: 
waukee office of the Industrial Cor 
troller Co., joining Square D when the 
two companies merged in 1929. Dwight 
A Roehm will continue his advertising 
activities for the Detroit plant under the 
title, advertising manager, Detroit Di- 
vision. Likewise, J. Clifton Carr con 
tinues in his capacity of advertising 
manager of the Kollsman Division of 
Square D, with headquarters in Elm 
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TROUBLE PREDICTED 


COMPLAINTS 


PORES TALLIS ID 


DEFECTS REVEALED 


Bristol’s All-Purpose Portable Volt- 
meter gives you a convenient means 
of quickly analyzing conditions, mak- 
ing voltage surveys, general testing, 
investigating complaints — helping 
you to maintain a high standard of 
voltage regulation. 

Double-record Voltmeters help 
check the balance on three-wire 
systems and to study voltage drop 
in a section of the circuit. 

Three-record Voltmeters are used 
in investigating conditions in three 
separate circuits or in polyphase net- 
works, and for determining voltages 


at load centers and ends of feeders. 





RECORDING 
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BRISTOL'S ALL-PURPOSE PORTABLE VOLTMETER 


Easy to handle — weighs only 17 pounds. Can 
be carried anywhere, mounted anywhere — out- 
doors or on a damp cellar floor. Will take con- 
stant handling without affecting accuracy. 





















Bulletin E1100 describes replaceable measuring 
element, gravity-controlled pen pressure, fine- 
bore platinum-tip fountain pens, integral resistors. 
Address THE BRISTOL COMPANY, 116 
Bristol Rd., Waterbury 91, Conn. (The Bristol Co. 
of Canada, Ltd., Toronto, Ont. Bristol’s Instru- 
ment Co., Ltd., London, N. W. 10, England). 
Makers of Metameter, Recording Ammeters and 
Voltmeters, Thermoverter, and a broad line of 
automatic controlling and recording instruments. 
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hurst, N. Y. Frank Roby, who let 
Industrial Controller Division jg 
‘to. enter the armed services, has 
joined the Square D Company q 
manager of that division. with 
quarters in Milwaukee. 





Major Appliances Name 
New Sales Mano, 


Announcement has been made of 
appointment of D. C. Cunninghay 
the position of general sales 
of Major Appliances, Inc., one of 
| leading distributors in Floridg 
headquarters in Miami and branche 
Tampa and Jacksonville. 

Mr. Cunningham has a background 
25 years in the merchandising of my 
appliances and is thoroughly famj 












# 


D, C. Cunningham 





with dealers’ problems. He and his a 
sociates operated an appliance distribut 
| ing and retailing company in Syracw 
| for many. years, following which he be 
| came New York State manager, easte 
sales manager and general sales man 
ager of Gainaday Electric Co. of Pit 
burgh. For the past 13 years he | 
served as divisional sales manager fa 
Easy Washing Machine Corp., Syracus 
and during the past five years has bee 
southern divisional sales manager wil 
headquarters in Atlanta. 














> W. R. Persons has been appointet 
assistant sales manager of the Linco 
Electric Co., Cleveland, Ohio. In this 
capacity, he will act as assistant to | 
M. Taylor, vice-president and genera 
sales manager. Mr. Persons will # 
sume the responsibility of developing 
certain specific fields for Lincoln pr 
ducts. In this connection he has bee 
working on special assignments =I0 
his transfer to the Lincoln home of 
at Cleveland several months 4¢°. 
| has been with the company ior '° 























& Sons 


JE CHICAGO 18 ILLINOIS 


Mathias 


so] 


3200 BELMONT AV 
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The Mimeograph people offer you assistance in setting up systems 
based on their experience in a wide variety of business. 


MIMEDGRAPH is the trade-mark of A.B. Dick Company, Chicago, registered in the U.S. Patent Office. A.B. DICK COMPANY, Chicago. The Mimeograph Company, Ltd., Toronto. 
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Designed for Vertical and Horizontal 
Conduit Positions 


Both type terminators shown are 
for use with a single or a multiple 
conductor lead covered cable up to 
750 volts and are similar in design 
except that the Type CLH is sealed 
at both ends. These types are also 
available for two or more lead cov- 
ered cables and for rubber covered 
cables. 

A number of other type termina- 
tors including a series for cables up 
to 2500 volt capacity are also listed 
in our catalog. Write on your busi- 
ness letterhead for your free copy. 





@uso0 | 
ELECTRICAL MFG. CO. 


© 262 BOND STREET - BROOKLYN,?2 N. Y. 
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_ ing course, Mr. Persons was ai. 



















































past ten years. After the Lincoln 


to the position of sales and 4 
representative in western }’enngyioe 
Four years later he wa: apps 
branch manager of the Pittsburgh of 
continuing in that position until 
tranfer to Cleveland last year, 


R. C. Sogge Assumes Ne 
Duties in Schene a 


R. C. Sogge has been named aeciun 
manager of General Electric’s comm 
station divisions, according to an » 
nouncement by W. V. O’Brien, man, 
of the divisions. In addition to his 
position, Mr. Sogge will contin 
manager of the customer division, 
tral station divisions. 

Mr. Sogge joined General Electric; 
1916 as a testing engineer in the cop 
pany’s transformer department at Pix 
field, Mass., and a few months 
went to the test department at Sche 
tady. Returning to the company afe 
military service in World War I, hee 
tered the transformer sales departme 
at Pittsfield in 1919, and later that yeu 
went to the Cleveland district as a1 
ber of the sales personnel. 

In 1925 Mr. Sogge was appeinte 
assistant to the manager of the cent 
station department at Schenectady 
serving until 1934, when he became 
manager of the customer division. 


> Lester E. Licuton, manager depar: 
ment of development and design, Ele- 
tric Storage Battery Co., Philadelphia 
was recently elected vice-president of 
the company in charge of engineering. 
Mr. Lighton brings to his new position 
a quarter century of experience in bat- 
tery engineering and sales. He is a 
active member of the Society of Auto 
motive Engineers and is now a member 
of the electrical equipment division. At 
the present time he represents the SAE. 
on storage batteries in the American 
Standards Association. 


> Don Tuomas has joined the Doble 
Engineering Co., Medford Hillside, 
Mass., as senior field engineer. He is 
a graduate in electrical engineering # 
the University of Wisconsin, and. for 
seven years was employed in mainte 
nance work and later as test engineet 
for the Public Service Co. of Oklahoma 
with headquarters at Lawton. Later 
Mr. Thomas became operating eng 
neer for the Loup River Power District 
of Columbus, Neb., where he super: 
vised production and transmission for 
the eastern division of the Nebraska 
grid, and was chairman of the Ne 
braska section of the A.LE.E. 


LOCATE 
radio dispatching 
stations for top 
performance 


AN antenna placed at a carefully 

chosen low-noise-level location 
‘ll pay big dividends in terms of in- 
freased 2-way radio coverage. 


A G-E remote-control unit enables 
ou to take advantage of this simple 
nd economical way to multiply the 
fectiveness of your radio system. This 
nit is designed to provide complete 
P-way control of a remotely located 
ansmitter and receiver by means of a 
imple two-wire line—at distances up 
0 several miles. Thus, you can locate 
our radio station for maximum 
overage—and your radio dispatcher 
fan supervise his maintenance crews 


throughout your service area directly 
from his present service headquarters. 


@ Call your G-E sales engineer for in- 
formation on the complete line of G-E 
2-way FM communication equipment. 
Orwrite Electronics Department, General 
Electric, Schenectady 5, New York. 


Government regulations now permit new installo- 
tions of 2-way FM radio for important requirements 
of utility companies. Your G-E representative will 
help prepare your application. 


Hear the G-E radio programs: “The World Today”’ 
news, Monday through Friday, 6:45 p. m., EWT, 
CBS. "The G-E All-Girl Orchestra,’’ Sunday 10 
p. m, EWT, NBC. “The G-E House Party,” 
Monday through Friday, 4 p. m., EWT, CBS. 


Everything for 2-Way Radio Communication 


GENERAL @ ELECTRIC 


163-D10-6916 
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COMMUNICATION RANGE IN MILES 


100 200 300 400 500 
ANTENNA HEIGHT IN FEET ABOVE EFFECTIVE GROUND PLANE 
Effect of antenna height and location on 


communication ranges. 


A applies to quiet residential and rural creas. 
B applies to high noise-level locations, such as con- 
gested or industrial areas. 
These curves cre for estimating purposes only. 
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> Josernh W. HERMAN, clectricgl oy 
neer for Burns and Roe, Inc., engin 
ing consultants, New York, die, 
March 30 at the age of 62. Mr, Hom: 
was born in Riga, Latvia. 

this country at a comparatively ox 
age, he obtained his engineering edy 
tion at Cooper, Union, New York, ap 
1905 started work with the @. 
Electric Co. in the switchboard and 
tion layout department. [n 1907 } 
joined the New York Edison Co, ts 
electrical designer and worked jg 
similar capacity with Westingh 
Church, Kerr & Co., Electric 
Share Co. and Pearson Engineering ¢ 
Subsequent connections followed y 
Guggenheim Brothers, Stevens & We 
Electric Management & Engir 
Corp., and Gibbs & Hill. Mr, 4 
became identified with Burns and 
in 1936. He was a life member of 
American Institute of Electrical 
neers. 


> Potk Larroon, for many years an ¢ 
ecutive of the Cincinnati Gas & Elect 
Co., died on April 20 at his home ne; 
Covington, Ky. He had been in pog 
health prior to 1942, when he retired 
vice-president and secretary of the 
cinnati utility. Since that time he cx 
tinued as a director. Mr. Laffoon w 
born 68 years ago in Madisonville, K 
He became secretary of the Kentuck 
State Tax Commission in 1900 and co 
tinued in that capacity until 1908, whe 
he joined the then South Covington 
Cincinnati Street Railway Co. in a 
executive capacity. Later he became : 
official of the Union Light, Heat 
Power Co. and Cincinnati Gas. 


> Hans N. Boetcuen, assistant to sup 
erintendent of power production s 

tions department, Consolidated 6 
Electric Light & Power Co. of Balt 
more, died in that city on April | 
after a short illness. He was 47 years¢ 
age. A native of Hamburg, Germany 
Mr. Boetcher received his education 4 
the Technical University in Hanover 
Prior to coming to this country in 194 
he was with the Siemens Electric Wor 

Hamburg. Continuing in the field a 
engineering associated with the genet 
tion of electric power, he entered th 
employ of Consolidated of Baltimore 

1925. Engaged primarily with the dé 
sign, construction and operation @ 
steam electric generating plants, M 
Boetcher gave special attention 0 
cent years to metallurgy 4s applied t 
the power industry. He was known & 
an authority on corrosion and failure 0 
metals in power boilers and other pow 
plant equipment, being the author 0 


numerous papers and studies on test 
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OR OVER 15 YEARS Gulf Parvis Oil has Gulf Parvis Oil is helping many Diesel 
F been a leader in the fight against wear in operators get more efficient and more de- 
Diesel engines. Ask users why they prefer pendable performance from their units. 

Gulf Parvis Oil, and their answer is some- If you are not one of the hundreds of 
thing like this: ‘‘It stands up and helps keep enthusiastic users of Gulf Parvis Oil, it will 
our maintenance costs down.” pay you to investigate—call in a Gulf Lubri- 

Superior lubricating and staying qualities cation Service Engineer and ask him to 
of Gulf Parvis Oil are particularly important recommend the proper grade to fit your par- 
today—when outage is figured in the loss of ticular requirements. Write, wire, or phone 
vitally needed kw.-hrs., as well as dollars. your nearest Gulf office today. 


GULF OIL CORPORATION - GULF REFINING COMPANY 


Division Sales Offices: 


Boston - New York - Philadelphia - Pittsburgh « Atianta 
New Orleans - Houston - Louisville - Toledo 
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BAKING BOMBS 
with 





Here is a big practice bomb, dripping wet with paint. It's 
entering the Infra-Red tunnel in the Hammer-Bray Co., 
Oakland, California. In a matter of minutes that wet 
paint will be perfectly dry—dried by the magic, radiant 
heat, from Infra-Red Heat Lamps. Infra-Red is the fast 
new method of baking, drying, dehydrating—it's clean, 
uniform, fast and inexpensive! Investigate Infra-Red! 


Wabash-Birdseye Infra-Red Heat Lamps 


are standard for most infra-red tunnels, ovens, and other 
production line installations. In adapting your equip- 
ment to achieve the really dramatic results possible with 
Infra-Red, remember that Infra-Red heating is a science; 
and, for maximum efficiency, Wabash-Birdseye Lamps 


_ Should be used with scientifically engineered equipment. 


We will gladly furnish names of manufacturers of such 
equipment. 


WABASH APPLIANCE CORPORATION 


345 Carroll St. Brooklyn 31, N. Y. 


WABASH-BIRDSEYE 


First in IWHFRA-RED 


INFRA-RED 


subjects. His knowledge of metal, 
also applied to welding, and his 
butions in this field were outstan4. 
Mr. Boetcher served on numeroys 
mittees of the Edison Electric Ing 
being a member of the prime 
committee at the time of his death, lk 
also participated in committee wor, tn 
the American Society of Mechanical), 
gineers and the American Society fy 
Testing Materials and was active jp the 
American Welding Society, having ber 
prominent in the organization oj the 
Maryland Section and at one time wn, 
ing as local chairman. 





> Cuartes E. WADDELL, consulting » 
gineer and builder of various steam and 
hydraulic plants along the eastem 
board, died in Asheville, N. C., on April 
20 as the result of injuries suffered jy 
an automobile accident the preceding 
day. He would have been 68 years 
age on May 1. Dr. Waddell was om, 
sulting engineer for the George V. 
Vanderbilt estate at Biltmore, N.C. jy 
previous years, he designed and byi 
the North Carolina Electric Power (y' 
system, 1903-23; was consulting engi. 
neer, United Electric Securities (, 
Boston, 1912; consulting engineer tg 
the power section Council of National 
Defense, in surveying the power re. 
sourees of the southern states for war 
emergency, 1917; consulting engineer 
for the Tennessee Valley Authority, 
1936-38. He had served as director of 
conservation for the State of North 
Carolina and chairman and member 0 
the North Carolina Board of Engineer. 
ing Examiners. He was a fellow of the 
American Institute of Electrical Engi- 
neers, chairman of the North Carolina 
section, 1936; member of the American 
Society of Civil Engineers, (president 
North Carolina section, 1923-24); 
American Society of Mechanica] Engi- 
neers, and the North Carolina Society 
Engineers (president, 1928). 


> Witiam R. Wesster, chairman of 
the board of the Bridgeport Brass Co, 
Bridgeport, Conn., died of a heart at- 
tack in Philadelphia on April 28 in the 
Bellevue-Stratford Hotel. He was 7 
years of age. A native of Oyster Bay, 
L. L, and a graduate of Cornell Univer- 
sity, Mr. Webster was identified with 
Westinghouse, Church, Kerr & Co. early 
in his career. He had been with the 
Bridgeport Brass Co. from 1897 until 
his death, becoming chairman of the 
board in 1930. 


> Wiuam H. Emery, who retired in 
1942 as superintendent of the electric 
and gas plants of the Madison Gas & 
Electric Co., Madison, Wis., after 42 
years of service, died on March 17 at the 
age of 74. 


May 12, 1945 @ ELECTRICAL WORLD 





EL 





Here’s An Air Power Team that’s organized to 
win for you... Compressors, Rock Drills, Tools... 
Service... And Men Who Know Air Power 


INGERSOLL-RAND 
AIR POWER 


To make your air power — Mobil-Air 
Portable Compressors, sizes, 60 to 500 cfm 


for either gasoline or oil engine drive... 





also stationary compressors, electric, steam, 
oil engine, and belt-driven, up to 3000 hp 


and for all pressures. 


Air Tools that increase your output — 
Jackhamers, Drifters, Wagon Drills, Jackbits, 
Paving Breakers, Clay Diggers, Back-Fill 


Tampers, Sump Pumps, Riveters, Hoists, etc. 


-Rand 
COMPRESSORS « TURBO-BLOWERS * ROCK DRILLS * AIR TOOLS Ingersoll 


CENTRIFUGAL PUMPS * CONDENSERS * OIL AND GAS ENGINES 
11 Broadway, New York 4, N. Y. 
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NEW AVAILABLE 
ON BURKE TERMINAL BLOCKS 


If your problem is control circuit design, layout, or installation, yo, 








will want this new informative bulletin on Burke Molded Bakelite 
Terminal Blocks. The Bulletin contains actual size cross sectiong| 
illustrations showing detail construction features, with dimension ang 
prices on all types and sizes. 
Burke Terminal Blocks provide a simple method of identifying, section. 
alizing and terminating intricate control circuit wiring—a few of the 
typical applications are listed below. Prompt deliveries are being mode, 
Write for your copy of booklet TB-3 
BURKE ELECTRIC COMPANY «155 W. 12th STREET « ERIE, PA, 


» A FEW Sypiccal USES 


Electronic Control Systems e Radar Equipment « Rodio 
Receiving and Transmitting Sets e Telephone and Telegraph 
Switchboards @ Load Dispatching Signal Systems « Fire 
and Police Signal Systems e Traffic Signal Systems 
Machine Tool Control e Voltage Regulator Equipment 
Switchboards of all kinds e Automatic Welding Control 
Induction Heating Control 








MOTORS | 1500 . GENERATORS , TO eceecWeies te S 


Utd oo P 4 ql A.C. & D.C. Motors & Generators 


SuUAKE Cte Cre ey ae ee ea CU Cee eC 
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| OFFERS many advantages over blade type 


disconnects. A few are enumerated herewith: 
Saves space in cubicles and bus structures 
Saves steel iri metal enclosed structures 


Saves insulating barriers. The ISOLATOR pro- 
vides its own 


os eares bus supports. Buses may be carried on 


-. ISOLATOR bushings (See No. 4) 


seine auxiliary equipment when used as a 


- CABLE ISOLATOR for safely disconnecting 


fead covered power cables (see Nos. 1, 3, 6, 
7,10, and 12) : 


‘Provides easy method for grounding (se Nos. 


ome 
eo 


Interrapton ISOLATOR™ 


of ess of the ISOLATOR is now further. 
ased by the Load Interrupter ISOLATOR | 
. 2 and 7) which Sacopeleies anne 
res of the disconnect ISOLATOR, 


pein oalllaglinieeataecoseaggncsiinctigie 


—aeenntntiones 
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Fluorescent Lighting 
in 25% of Homes by ‘50 


Fluorescent lighting which is now be- 
ing used in one out of every ten homes 
will be used in one out of ever four 
homes wired for electricity by 1950, the 
twelfth anniversary of the introduction 
of fluorescent lighting. 

A nationwide home lighting study pre- 
pared by an independent market re- 
search organization for Sylvania Elec- 
tric Products, Inc., also revealed that 
in 1950 the industry will be selling at 
the annual rate of approximately 10,- 
000,000 fluorescent lamps and about 
3,500,000 fluorescent fixtures for resi- 
dential use alone. 

Of the one out of ten families now 
using some fluorescent lighting. half 
plan installations elsewhere in the house. 
Old and new customers alike put the 
kitchen first on the list for this type of 
lighting, want it in the bathroom and 
bedroom next. The majority hope to 
have permanent fixtures in all rooms; 
however, some plan on using portable 
fixtures while 20 percent will use both. 

Of present users, 94 percent are sat- 
isfied. The chief complaint of the 6 
percent of dissatisfied users was that 
the present fixtures are unattractive. 
The majority of installations was made 
because of the quality of light with econ- 
omy of operation as the second factor. 

Frank Mansfield, director of sales re- 
search for Sylvania, predicted that the 
sale of fluorescent lamps will not eat 
into the incandescent market for a long 
time after the war. “Sylvania believes 
that the total industry sale of incan- 
descént lamps in the residential field 
will amount to 295,000,000 in 1946 and 
will reach 333,000,000 in 1949.” 


Celebrates Anniversary 


Eisler Engineering Co. of Newark, 
N. J., is celebrating its 25th anniversary 
this year. In June, 1920, Charles Eisler 
founded the organization—a small plant 
employing only a few men—with the 
purpose of engaging in the design and 
manufacture of automatic machinery 
essential to the mass production of in- 
candescent lamps, radio and electronic 


182 


ANUFACTURING 


t 


tubes and accessories. The company is 
celebrating its 25th anniversary with a 
special catalog, a commentary on the 
historical background of the organiza- 
tion, carrying illustrations of more than 
4,000 machines and methods. 


New Orders Advance 
Again in February 


The value of new orders received by 
manufacturers of electrical machinery 
in February advanced sharply, accord- 
ing to the report issued by the Bureau 
of Foreign and Domestic Commerce. 
The index compiled by the Bureau 


100 
BA ere eee Le 
re 1945 


ELECTRICAL MACHINERY INDICES of 
Bureau of Foreign and Domestic Commerce 





moved upward to 480, compared with 
384 (revised) during the month of Jan- 
uary and with 406 in February, 1944. 
The December, 1944, figure, previously 
reported at 344 (revised) was again re- 
vised to 266. 

Electrical machinery shipments index 
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‘also made a substantial ad ance to 


in February from 435 (revised) jn 
uary-February last year, 48. There 
also a slight second revicion j, 
December, 1944, figure—io 56, 
viously reported at 556 (revised) 

The inventories index noved rf 
ward to 309.0 in February from, 3] 
(revised) in January, Comparing ; 
339.8 in February, 1944, The Decen! 
1944, index was again revised, tp it 
from 318.2 (revised). 


Westinghouse Orders 
Set All-Time Hig 


Westinghouse Electric Corp, hy; , 
ported that orders booked for 4 
March quarter set a new all-time ren 
for the company, amounting to $3 
116,465. This total of new orders js 
percent greater than for the same » 
riod last year. The increase wa; 4 
principally to demands for two , 
military developments which cannot 
discussed for security reasons, A. 
Robertson, chairman, announced. 

Backlog of unfilled orders has 
reduced 23 percent since March, 19 
It amounted to $608,376.16 , 
March 31, 1945. 

Net sales billed for the first quang 
of this year were $194,371,393, an j 
crease of 2 percent over 1944's § 
quarter. But net income, amounting 
$4.007,815 was down 13 percent. Th 
reduction in income was due to risis 
costs generally, and losses in some & 
partments on account of unequal dist 


bution of work. Mr. Robertson « 


plained that as war work changes, wn 
departments are forced to operate at 
loss due to work falling off, while oth 
are overloaded. 


The March quarter tax bill for Wes 


inghouse amounted to $24,609,741, cm 
pared with $26,193,269 for the sam 


quarter last year. 


Export Representative 


Philco International Corp. has bea 


appointed export representative in a 


countries except continental Unite 


States and Canada by Dominion Ele 


trical Manufacturing Co., Mansfel 
Ohio, Dempster McIntosh, president ¢ 


Philco International, has announced 


The appliances manufactured by 
minion include fans, irons, toast 
sandwich toasters, heaters, mite 
waffle irons, heating pads and infra 
lamps. Foreign demand for Amenc 
products will be a real factor in belpi 
to maintain the tremendously expan 
manufacturing facilities in the Uni 


States after the war, Mr. McIntosh sai 
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Building 
Tomorrows into 
Today’s Products 


a ene 


a CLO ACETIC Atel tt etter ett a tenet nt cg 


pc aan ae ep eS 


lr George Washington could have 
med a modern electric refrigerator, it might not be a 
useum piece today. Judging by performance tests of 
allory contacts for refrigerator motors, 194x’s electric 
frigerator could have cooled the drinks and preserved 
he food of George Washington and be capable of perform- 
ng the same service for today’s guests at Mt. Vernon. 


aking nothing for granted, a refrigerator manufacturer 
t Mallory, silver-faced steel-backed, standard SUR 32 
ontacts to the following accelerated test—and translated 
rvice life into years of use. 


aa aati ariees ee ee 
OPERATION HOUSEHOLDSERVICE CONDITION ag Se pee ME, oS , 
TEST CYCLES EQUIVALENT OF CONTACTS 
#1 1,556,000 85 years Good TYPE SUF TYPE SUR TYPE SVF TYPE SVR 
#2 2,134,000 171 years Good 


#3 3,075,000 168 years Good , ee ee z 3 ‘ 
#4 3,230,000 177 years Oeed These Mallory contacts are manufactured by a 


#5 3,277,000 180 yeors Good patented process which bonds the silver face 


flallory contacts are used on refrigerator motors to cut direetly to the steel back .. . carry higher cur- 

ut the starting winding after full motor speed is obtained. rent without overheating. Steel backs are nickel 

Inder adverse conditions, a refrigerator motor goes : 

hrough fifty such operations in twenty-four hours. , 
hal up the time eae to 512 Spetelons per hour factual information on Mallory contact and 
five motors, running at 1750 R.P.M., it was dem- contact assemblies available in standard sizes. 
strated that Mallory contacts could operate perfectly 

or 85 to 180 years and still be in good condition. This 

gin is indicative of the built-in quality of Mallory 

mtacts which assures faultless service from standard 

pntacts engineered to out-live the product for which 

hey were designed. 


rn a 


plated to resist corrosion. Write today for 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


Wad 


_ ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
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THE REFLECTOR | 


Learn how these better-enginee 


Fluorescent Unit 


Available for two or three 40-watt, or 
two 100-watt lamps. Broad wiring chan- 
nel with accessible, enclosed ballast. 
Can be mounted from chain or con- 
duit, individually or in continuou runs. 


dohecler # 
aa 


OF ANY LIGHTING SYSTEM... 


Scraping Dept. Gould & Eberhardt, Inc., Irvingwon, N.4J. 


at 04.” 
Day Shiffr- production 


around the clock! 


When you give workers Skilled Lighting . . 
Wheeler’s advanced engineering . . . you improve morale, bring 
daylight speed and accuracy to the job 24 hours a day! 

That’s one big reason why it’s important to install Wheeler Reflec- 
tors — product of 64 years of specialized light engineering. Wheeler 
Units are engineered to provide maximum light from standard lamps. 
Their high reflection factor puts light to work where it belongs — on 
the job. Made of heavy gauge metal, coated with vitreous enamel, 
their rugged construction insures long service, easy maintenance. 





Distributed Exclusively Through Electrical Wholesalers 


S THE BACKBONE 


. the product of 


red units can bring Skilled Lighting 


to your production scheme. Send for catalogs showing complete 
line of incandescent and fluorescent fixtures. Wheeler Reflector 


Company, 275 Congress St., Boston 10, Mass, Also New York. 


Representatives in principal cities. 





RLM Solid Neck Incandescent Reflector 
Maximum lighting efficiency for either 
indoor or outdoer use. Expertly de- 
signed, ruggedly built. 75 to 1500 watts. 


am aaa se LS: 


Made by Specialists in Lighting Equipment Since 1881 
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Blaw-Knox Shipment, 
Up; Buys New Jj 


Shipments for the first g 
1945 were about double t}, se for 
similar 1944 period, Willian Pp y 
erow, president, Blaw-Knox (, 
nounced at the recent annua! meer, 
Camden, N. J. Some portion of thi, 
crease, Mr. Witherow said, is due 1, 
production of 40 mm. anti-aircraft , 
at the Special Ordnance Division ,) 
at York, Pa., managed and operated 
the Navy since last June. 

He stated that since the inceptig, 
the war program, production of; 
company has totaled close to $4994 
000. Mr. Witherow explained that 
backs in’ some war contracts ar » 
pected to occur from time to time , 
that while current operations on 
highest yet attained by the comp 
shipments for the remaining quarter 
the year will depend upon requireme 
for the prosecution of the war and 4 
extent to which reconversion may | 
come effective. 

Blaw-Knox has recently purchay 
the plant, inventory and uncompley 
contracts of the Buffalo Foundry &y 
chine Co. of Buffalo, manufacturer 
equipment for the food industry, png 
ess and chemical plants. The newly 
quired property will be known as ¢ 
Buflovak Equipment Division of Bly 
Knox. No changes will be made in mg 
agement or personnel, it was stated, 


1945 Range Authorizations 
Now Exceed 100,000 Mai 


Production of 57,816 additional 
mestic electric ranges during the # 
ond, third and fourth quarters of |! 
has been approved by the War Prods 
tion Board. Production of 42,237 rang 
for the first and second quarters b 
already been authorized. WPB plas 
production of 140,000 ranges in |! 
and has already authorized 100,033. 

All of the ranges are to have aul 
matic temperature controls but no ti 
ers; they may have lamp installato 
only if the manufacturer has them 


stock. 
s 


Elects Three Directors 


Announcement has been made 0! ! 
election of three new directors ‘0% 
board of Foster Wheeler Corp. Each 
the new directors has been associalé 
with the corporation for several yea 
They include: William L. Martws 
vice-president in charge of s04 
sales; Lee A. Swem, patent cou 
and Charles E. McCulloch, manage 
the petroleum refinery division. 





@® Untreated pole. 


ee inspected 


Hou Oue Leading Utility makes 


INSPECTION TIME 
PROTRCTION TIME 


ae 
OSMOPLASTIUC 


Reproduced above are the basic records 
employed by a large electric utility to 
accurately control the maintenance of 
standing poles in their overhead distri- 
bution system. 


Under this system, every pole is num- 
bered and mapped. A glance at the map 
shows the condition of all poles in the 
area covered... symbols indicating 
whether they are treated or untreated. 
Filed with the map, is a pole inspection 
record giving detailed information on the 


MAKE INSPECTION TIME, 


OSMOP 


MANUFAC 


OSMOSE WOOD PRESERVING 
GENERAL OFFICES 
BRANCH AND SALES OFFICES: BIRMI 


poles which need treating, plus the data 
on those which have been inspected and 
treated. Thus does one utility intelligently 
MAKE INSPECTION TIME PROTEC- 
TION TIME with OSMOPLASTIC. 


We are equipped to handle your ground- 
line treating with Osmoplastic on a con- 
tract arrangement with our own super- 
vised crews, or we can furnish Osmo- 
plastic for your own application. Record 
systems as described above are available. 
Write for complete information, technical 
data and prices. 


The white outer 
area of this pole 
cross-section, 
cut at ground- 
line, shows the 
deep penetrat- 
ing action of the 
toxic chemicals 
in Osmoplastic. 


PROTECTION TIME WITH 


LASTIC 


a2 eB 
COMPANY OF AMERICA, INC 


BUFFALO 12,N.Y 
NGHAM 3, ALA.; DENVER 2, COLO.; 


NEW YORK 7,N. Y KENOVA, W. VA HARLAN, KY CHICAGO 4, ILL 
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WAL 
Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 


MAILING LISTS 


THAT ; 
WORK... 


McGraw-Hill Industrial Mail- 


DIVISION 


330 WEST 42nd STREET 
NEW YORK, 18, N. Y. 





PACIFIC COAST 


Recent cuts in shipping prodiiction in- 
clude such cancellations as a $12,000,000 
recently awarded floating drydock contract 
with a Stockton yard and acceleration of 
rate of work release. However, electrical 
repair business has increased in chief ports 
along Pacific Coast and the Hunters Point 
government repair yard expansion is ex- 
pected to provide a $400,000 electrical eon- 
tract for Bay area. 

California-Oregon Power Co. has applied 
to build a 40, kw. plant on North 
Umpqua River, 50 miles east of Roseburg, 
Ore. Los Anigeles is connecting a local 
132 kv. tie in with Boulder, costing $115,000 
for material and $189,388 for construction. 

New major government construction in- 
cludes a proposed 800-bed Marine hospital 
in Los Angeles area; a $900,000 warehouse 
and utility expansion in Sand Point naval 
air station; Navy lease of a $750,000 addi- 
tion to San Francisco Ferry Building and 
considerable machinery and utility addi- 
tions to Denver Arsenal. 

Outstanding is an approximate $16,000,- 
000 award for ten-story main building of 
Honolulu’s Tripler Hospital, to become 
main base hospital fer central Pacific area. 
Orders include a $30,000 electric furnace 
for Shasta Dam installation; 65 motors, 
sizes 20 to 75 hp., costing $30,000; several 
stock orders, averaging $15,000 for welding 
electrodes; and a 65-ton G.E. diesel-electric 
locomotive for Columbia Steel. 


NEW ENGLAND 


Buoyancy in the electrical market pre- 
vailed here as confirmation of V-E day was 
eagerly awaited. Small motors, power 
equipment, switch and control apparatus 
orders still make a fairly large backlog for 
some manufacturers. It is the opinion here 
that va Army orders for electrical equip- 
ment will be carried out, and that whatever 
cancellations may be received will ease the 
situation confronting fulfillment of civilian 
orders which are considerable, and which in 
many cases remain still on books earmarked 
for future billing. Small motor orders, are 
now being filled on shorter delivery; frac- 
tional hp. de motors long withheld by some 
distributors to six months delivery are now 
being rushed through in half that time. 
Switch and control apparatus orders are 
encouraging and lighting supplies are fea- 
tured among strong market items. 

Hartford Electric Light Co. has decided 
to install emergency radio communication 
facilities for repair crew service as soon as 
government approval and materials can be 
received. The electric appliance market is 


ceived from WPB by four prominent Con- 
necticut companies. 
New England manufacturers of resistors 


Field Reports on Business 


Reports indicate that substantial orders are being placed for sma!) 
Switch and control apparatus orders are encouraging and lighting 
featured among the strong market items. Reconversion programs drawn wy jeg 
fall and shelved in the early winter are being re-appraised. 
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supplies ay 


a coniract to supply synchronizer as 
ment to the Navy at a cost o/ ¢ 
General Electric insulating 1 teria) 
ate being sustained at a steady level, 


CHICAGO 


Large Chicago manufacturin: firms 
converted all or most of their facilitig 
war production expect to return t 
time operations with a minimam of 
culties, it was revealed here this week, 
most instances teconversion programs 
out last fall arid shelved in the carly yj 
ate being re-appraised and prepared 
actual operations. ae 

y reconversion is antici 
Edison General Electric Apeiean : 
Vice-president Ward Schafer said jj 
production of appliances would 
within three months after recome 
starts and pre-war output levels should 
reached in nine months. First producy 
reach the market will be ranges, ew 
water heaters and dish washers. 

Borg- Warner i another producer ¢ 
home appliances, has placed orden 
enough steel to produce 50.000 clea 
refrigerators. Delivery was asked as son» 
production authorization was obtained 

Stewart-Warner Corp. expects ™ be ak 
to continue production of its regular amp 
motive goods which during the war bx 
gone largely to the Army and Navy. |x 
south plant here, now manufacturing ae 
fuses exclusively, can be cleared and tund 
over to civilian radio production within § 
days it is stated. 

Pullman-Standard Car Mfg. Co., whid 

roduced a large number of ships for te 

avy is ready to manufacture railroad pe 
senger and freight cars, trolley buses ai 
street cars as 800M as govVeTnmen! perm 
sion and materials and manpower becom 
available. 

Spot authorizations for the productiot « 
civilian goods have been granted by WH 
to Reynolds Electric Co., Chicago. im t 
manufacture of electric sign flashers: » 
Naxton Utilities Corp., Chicago, for prodw- 
tion of electric cookers and to Standat 
Novelty Mfg. & Lamp Co., Chicago. io & 
oe of portable electric lamps it 


n announced here this week 


NEW YORE 


Corporate reports covering first qu 
operations showed that although indus 
activity as a whole has been maintainc ® 
near-capacity levels, the peak of wat mt 
duction has been passed. The effects o! a 
teenies ee jon volum: & 

ivil engineering construction volun! 
eae United States totaled $405 
000 last week, this volume being 26 pert 
higher than in the preceding week, © 
3 percent below the total reported Eng 
neering News-Record for the corresponiit 
1944 week. Private construction == 
week topped the preceding week 5 ] 
percent, but was down 3 percent compa 
with the preceding year. Public cons™ 
tion gained 2 t over the precediit 
week as a result of the 79 percent 22 ® 
state and municipal work. “. 

Unfavorable weather retarded tps 
of retail trade in the Metropolitan sree, ™ 
volume runs ahead of last year 


“_ 
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Make 10 types of prints 
instead of 1 


can stretch one type of print only 


it when you use Ozalid, you can 

the type of print to the job to be 
_ with the desired material (paper, 
h. foil or film). You can use your 
tmaking equipment in all depart- 
ts—with different colors (black-line, 
ne, redline, etc.) to identify the 
ts. 

lid gives you this 10-to-1 advan- 
because it is unique. Only two steps 
posure and dry development — pro- 
e positive prints direct from tracings, 
re forms or other originals. 
ere are the ten types of prints you 
make in seconds with an Ozalid 
hine: 

Slack-line on white paper. 

Bluetine on white paper. 

Redline on white paper. For shop 
nd office reproductions of drawings, 
yped material, forms, etc. Different 
bors can be used for different depart- 
ats; to distinguish checked from 
ichecked prints, ete. 

Opaque cloth. For exceptionally 

able prints for shop use, perma- 
ent file copies, ete. 

Transbiack /ntermediate. 

Sepia-line intermediate. 

Transparent doth. For “duplicate 

gnais’ to substitute in print pro- 
ction. Lines cam be removed with 
mali corrector fluid— saving invalu- 


bie time in making design changes. 
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8. Transparent foil. For composite or 
“overlay” prints; for reclaiming old or 
worn originals; for extra-fast duplicate 
originals. 

9. Chartfilm. For lustrous, black-line 
prints on durable white plastic base. Oil- 
proof, waterproof. Cleans with damp rag 


== OZALID 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION - JOHNSON CITY, N. Y. 


—no protective covering needed. Ideal 
for instrument panels, identification 
cards, etc. 


10. Dryphoto. For almost instantaneous, 
high-quality reproductions of any photo- 
graphic subject: in black, sepia, or two- 
tone effect. 


For samples of Ozalid’s "10 
Types’ and the whole story, 


write for free catalogue today. 


OZALID IN CANADA— HUGHES-OWENS CO., LID., MONTREAL 


19485 









































































WAL 
Mc GRAW-HILL 
|| DIRECT MAIL LIST SEAVICE 


DIVISION 


330 WEST 42nd STREET 
NEW YORK, 18, N. Y. 





PACIFIC COAST 


Recent cuts in shipping production in- 
clude such cancellations as a $12,000,000 
recently awarded floating drydock contract 
with a Stockton yard and acceleration of 
rate of work release. However, electrical 
repair business has increased in chief — 
along Pacific Coast and the Hunters Point 
government repair yard expansion is ex- 
pected to provide a $400,000 electrical con- 
tract for Bay area. 

California-Oregon Power Co. has applied 
to build a 40,000 kw. plant on North 
Umpqua River, 50 miles east of Roseburg, 
Ore. Los Angeles is connecting a local 
132 kv. tie in with Boulder, costing $115,000 
for material and $189,388 for construction. 

New major government construction in- 
cludes a proposed 800-bed Marine hospital 
in Los Angeles area; a $900,000 warehouse 
and utility expansion in Sand Point naval 
air station; Navy lease of a $750,000 addi- 
tion to San Francisco Ferry Building and 
considerable machinery and utility addi- 
tions to Denver Arsenal. 

Outstanding is an approximate $16,000,- 
000 award for ten-story main building of 
Honolulu’s Tripler Hospital, to become 
main base hospital for central Pacific area. 
Orders include a $30,000 electric furnace 
for Shasta Dam installation; 65 motors, 
sizes 20 to 75 hp., costing $30,000; several 
stock orders, averaging $15,000 for welding 
electrodes; and a 65-ton G.E. diesel-electric 
locomotive for Columbia Steel. 


NEW ENGLAND 


Buoyancy in the electrical market pre- 
vailed here as confirmation of V-E day was 
eagerly awaited. Small motors, power 
equipment, switch and control apparatus 
orders still make a fairly large backlog for 
some manufacturers. It is the opinion here 
that many Army orders for electrical equip- 
ment will be carried out, and that whatever 
cancellations may be received will ease the 
situation confronting fulfillment of civilian 
orders which are considerable, and which in 
many cases remain still on books earmarked 
for future billing. Small motor orders, are 
now being filled on shorter delivery; frac- 
tional hp. de motors long withheld by some 
distributors to six months delivery are now 
being rushed through in half that time. 
Switch and control apparatus orders are 
encouraging and lighting supplies are fea- 
tured among the strong market items. 

Hartford Electric Light Co. has decided 
to install emergency radio communication 
facilities for repair crew service as soon as 
government approval and materials can be 
received. The electric appliance market is 
taking on more encouraging aspects for the 
retail buyers; permits to manufacture elec- 
tric irons in excess of 64,000 have been re- 
ceived from WPB by four prominent Con- 
necticut companies. 

New England manufacturers of resistors 


Field Reports on Busines; 


Reports indicate that substantial orders are being placed for sma! moto, 
Switch and control apparatus orders are encouraging and lighting su) plies oy, 
featured among the strong market items. Reconversion programs drawn up lyy 
fall and shelved in the early winter are being re-appraised. 
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a contract to supply synchronizer op. 
ment to the Navy at a cost of $2067 
General Electric insulating ma:cria} oj, 
are being sustained at a steady jeyel, 


CHICAGO 


Large Uicago manufacturing firms 
converted all or most of their facilities 
war production ex to return to 
time operations with a minimum ¢ 
culties, it was revealed here this week 
most instances reconversion programs |i 
out last fall and shelved in the carly yj 
are being re-appraised and prepared 
— — : 2 

peedy reconversion is anticipated 
Edison General Electric Appliance 
Vice-president Ward Schafer said limi 
production of appliances would | 
within three months after reconyery 
starts and pre-war output levels should 
reached in nine months. First products 
reach the market will be ranges, auto 
water heaters and dish washers. 

Borg-Warner Corp., another producer 
home appliances, has placed orders {q 
enough steel to produce 50,000. electri 
refrigerators. Delivery was asked as soon 
production authorization was obtained. 

Stewart-Warner Corp. expects to be abl 
to continue production of its regular au» 
motive goods which during the war hm 
gone largely to the Army and Navy. | 
south plant here, now manufacturing shel 
fuses exclusively, can be cleared and ture 
over to civilian radio production within & 
days it is stated. 

Pullman-Standard Car Mfg. Co., whid 

roduced a large number of ships for tk 
Nev is ready to manufacture railroad ps 
senger and freight cars, trolley~buses and 
street cars as soon as government permit 
sion and materials and manpower becom 
available. 

Spot authorizations for the production # 
civilian goods have been granted by WPB 
to Reynolds Electric Co., Chicago, for the 
manufacture of electric sign flashers; 
Naxton Utilities Corp., Chicago, for prodw- 
tion of electric cookers and to Standai 
Novelty Mfg. & ru A Co., Chicago, for the 

roduction of portable electric lamps it ha 
Cos announced here this week. 


NEW YORK 


Corporate reports covering first quart 
operations showed that although industri 
activity as a whole has been maintained # 
near-capacity levels, the k of war pw 
duction has been passed. effects of cat 
ect ee ig nstruction volume is 

ivil engi ing co ction e 
continaaal United States totaled $40,576; 
000 last week, this volume being 26 pervet 
higher than in the preceding week, bt 
3 percent below the total reported to Eng 
neering News-Record for the corresponditt 
1944 week. Private construction for a 
week topped the ing week by | 
percent, but was down 3 percent com 
with the preceding year. Public construe 
tion gained 2 nt over the preceding 
week as a cont of the 79 percent gain 2 
state and municipal work. 

Unfavorable weather retarded expans® 
of retail trade in the Metropolitan ares, 
volume runs ahead of last year. 
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Make 10 types of prints 


can stretch one type of print only 
But when you use Ozalid, you can 
h the type of print to the job to be 
with the desired material (paper, 
h, foil or film). You can use your 
tmaking equipment in all depart- 
nts—with different colors (black-line, 
Jine, red-line, ete.) to identify the 
nts. 
Walid gives you this 10-to-1 advan- 
because it is unique. Only two steps 
posure and dry development — pro- 
e positive prints direct from tracings, 
te forms or other originals. 

ere are the ten types of prints you 
make in seconds with an Ozalid 
une: 

Blackline on white paper. 

Blueline on white paper. 

Redine on white paper. For shop 
nd office reproductions of drawings, 
yped material, forms, etc. Different 
olors can be used for different depart- 


ents; to distinguish checked from 
nchecked prints, ete. 

Opaque cloth. For exceptionally 
urable prints for shop use, perma- 
eat file copies, ete. 

Transblack Intermediate. 

Sepia-line Intermediate. 

» Transparent cloth. For “duplicate 
gnals” to substitute in print pro- 

ion, Lines can be removed with 

palid corrector fluid—saving invalu- 
ble time in making design changes. 


instead of 1 


a 4 


8. Transparent foil. For composite or 
“overlay” prints; for reclaiming old or 
worn originals; for extra-fast duplicate 
originals. 

9. Chartfilm. For lustrous, black-line 
prints on durable white plastic base. Oil- 
proof, waterproof. Cleans with damp rag 


OZALID 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION + JOHNSON CITY, N. Y. 


—no protective covering needed. Ideal 
for instrument panels, identification 
cards, etc. 


10. Dryphoto. For almost instantaneous, 
high-quality reproductions of any photo- 
graphic subject: in black, sepia, or two- 
tone effect. 


For samples of Ozalid’s “10 
Types” and the whole story, 
write for free catalogue today. 


OZALID IN CANADA—HUGHES-OWENS CO., LTD., MONTREAL 
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QUICK 
ACTION 


ON QUALITY 


HOT DIP GALVANIZING 


If it is quick action you need on QUALITY HOT DIP GALVANIZ- 
ING, then look no further .. . the PENN GALVANIZING COM- 
PANY can take care of your iron and steel products. The facilities 
of 3 plants working 24 hours a day, 7 days a week, enable PENN 
to give you quick action, 


Furthermore, you are assured of the PENNizing process of Hot 
Dip Galvanizing when PENN does it... a perfected rustproof 
coating that gives your iron and steel products long lasting 
protection at the most economical cost. 


Let the Nation's largest do it to get the best results. 


Tena eh 


] P La NG ANT 
GALVANIZING 


FURNISHEO NISHED 


Gen. Offices: 2201 E. Tioga Street, Philadelphia, Pa. 


PLANTS: B 1, 2201 £. Tiaga St 


Announcing 
a Three-Way CIRCUIT TESTER 


GIVES QUICK “YES” OR “NO” ANSWERS 





Built to withstand rough treatment 
... Simplifies acceptance testing of 
residential and commercial wiring. 


Absence of commutators, slip rings, calibrated meters, 
rheostats or adjustment knobs in this compact cireuit 
tester, simplifies both operation and maintenance . . . makes it cost 
less than conventional eireuit testers. The self-contained generator 
develops peaks of 250 V.A.C. and tends to assure uniform tests re- 
gardless of generator speed. It requires but one operator and mini- 
mum instruction. Why not get the complete story? Write for 
details today. 


DOES ALL THREE JOBS 


v Audible Check: 
1. Tests wire and ground insulation 
2. Tests continuity of wires 

¥ Visual Check: 


3. Determines polarity of wires* 
*A special indicator attachment is available for polarity tests. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


GREAT AMERICAN NDUSTRIES | 


c 


N 





rT N N GALVANIZING CO. ..-.... 
Lida Shoe Pr I= we La a tae 


- No 2, 2400 E Tioga St No: 3, 3548 N. Sepviva St 
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Motér Industry Propary 
for Civilian Product 


Only a minimum of re-tooling yij 
necessary to allow manufacturers ¢ 
tegral horsepower electri: motor 
meet demands for these moto, 
civilian production once manpowe 
materials are available, industry 1 
sentatives told WPB recently, 

Layoffs in the industry are yy 
ticipated, WPB was told, and ip. 
the industry expects to b» able 
sorb an additional 15 to 25 percey 
its present manpower as soon as 
ers are available. Increased expor, 
ness and the resumption of dom 
programs are expected to offse 
backs in military demands. 


WPB Authorizes 522,144 
Irons for Second Qua 


The production of 522,144 cg 
irons in the second quarter of 1945 
been authorized by the War Produ 
Board. First quarter authorizations 
talled 521,385. Of the 33 manutactyy 
who received authorizations, the \ 
ing ones are General Electric ( 
Ontario, Calif., 119,000; Majestic B 
tric Appliance Co., Galion, Ohio, 
158; Knapp-Monarch Co., Dover, 
50,422; Chicago Flexible Shaft ( 
42,015; Proctor Electric Co., Phi 
phia, 36,373; Verplex, Essex, 
25,000. 


Army-Navy “E” Awards 


Among the recent recipients of 
Army-Navy “E” award are the fo 
ing: Reliance Electric & Engineer 
Co., Cleveland, two renewal: 
siarred Army-Navy “E” and two-sts 
Maritime “M”; Westinghouse. Ele 
Corp., elevator division, Jersey 4 
N. J., sixth “E” pennant; Westingho 
home radio division, Sunbury, 
Walter Kidde & Co., Inc., main planl 
Belleville, N. J.; General Electric ( 
Fort Edward, N. J., plant; Ans 
Electrical Co., Ansonia, Conn., renew 
U. S. Rubber Co., Passaic, N. J., pia 
Edwards & Co., Norwalk, Conn., fo 
renewal “M” award. 


Plans Management Co 


A management course will be offel 
by the State University of lowa, Ie 
City, from June 11 to 29. The cour 
designed for those in industry who 
comprehensive training in produc 
planning, plant layout, motion and 
study, wage incentives, and reid 
subjects. 


ROCKBESTOS A.V.C. 


Provides a 


(5) POINT PROGRAM 


for Eliminating 


Wire-Failures 


in Lighting, Power and Control Circuits 
Exposed to Severe Operating Conditions 


1. National Electrical Code Type AVA (max. operating tem- 
ature 230° F.) Rockbestos A.V.C. 600 Volt Boiler Room 
Wire in sizes No. 18 to 4/0 AWG. For lighting and control 
circuits around boilers, furnaces, steel mills, etc., and resistor 
wiring. 
2. National Electrical Code Type AVB (max. oneness tem- 
ature 194° F.) Rockbestos A.V.C. 600 Volt Switchboard 
Wire in sizes No. 18 to 4/0 AWG. For fireproof switchboard 
wiring. Takes right angle bends without cracking braid. 
Rockbestos A.V.C. Hinge Cable and Bus Cable also available. 


3. National Electrical Code Type AVA (max. operating tem- 
perature 230° F.) Rockbestos A.V.C. 600 Volt Flexible 


Are repeated wire-failures tieing up equipment, 
slowing down production, and causing maintenance 
headaches? Then install Rockbestos A.V.C. heat and 
flame resistant wires and cables in the trouble spots. 


These National Electrical Code type permanently 
insulated wires have the time-tested Rockbestos 
combination of lubricated varnished cambric and 
protecting impregnated felted asbestos insulation 
that stands up under high operating and ambient 
temperatures without baking brittle or _ 
flowing... without cracking open under 

vibration . . . without rotting or swelling 

when in contact with oil or grease .. . and 

without burning when exposed to flame. 
Rockbestos A.V. C. and other permanently 


FOR VICTORY—Buy War Bonds 
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» Lubricated 


impregnated 
Felted 
Asbestos 


impregnated 
Felted 
Asbestos 


E . Lubricated 
Varnished 
Cambric 
~\ impregnated 
Felted 
Asbestos 


impregnated 
Asbestos 
Yarn Braid 


Varnished 
Cambric 


impregnated 
Felted 
Asbestos 


impregnated 
Asbestos 
Yarn Braid 


3 mm 4 


Motor Lead Cable in sizes No. 18 AWG to 1,000,000 CM. 
For coil connections, motor and transformer leads exposed 
to heat and moisture, oil, grease and fire hazard. 


4. National Electrical Code Type AVA (max. operating tem- 

ature 230° F.) Rockbestos A.V.C. 600 Volt Power Cable 

in sizes No. 18 AWG to 2,000,000 CM. For power circuits 
and hot-spot wiring in generating and industrial plants. 

8. Rockbestos A.V.C. 600 Volt Multi-Conductor Control Cable 
in standard sizes, No. 12—19/#25 and No. 9—19/#22 (other 
we on order) with from two to nineteen conductors 
insulated the same as Rockbestos A.V.C. Power Cable except 
braids on individuals which are coded cotton. 


insulated Rockbestos All-Asbestos (N.E. Code Types) 
wires, cables and cords are available in 125 different 
standard types . . . each designed specifically to give 
long life under severe service in lighting, control and 
power circuits...in boiler rooms, lehrs, steam 
tunnels, kilns, steel mill soaking pits and other hot- 
spot locations. 


For complete information, samples and recommenda- 

tions, write nearest branch office or: 

Rockbestos Products Corporation, 990 Nicoll Street 
New Haven 4, Connecticut 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, 


ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, 


ORE. 


1893 


































































© AMERICA’S FIRST WIRE FENCE e 





@ PAGE, first to offer chain link fence of aluminum wire, now 
announces availability of this superior, long-lasting fence of 
heavy gauge wire to those who are entitled to proper prior- 


ities. Complete information, cost estimates on either alumi- 
num or galvanized steel chain link fence, and priority assist- 
ance, can be had from the Page Fence Association member 
nearest you. If you do not know the name and address of 
this fence engineering and erecting firm, write or wire to 
the PAGE FENCE ASSOCIATION district office in Atlanta, - 


Bridgeport, Chicago, Denver, Pittsburgh, New York or San 


Francisco and your inquiry will receive immediate atten- 
tion. PAGE FENCE ASSOCIATION, Headquarters: Monessen, Pa. 





PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE + BRIDGEPORT 





master higher frequency electricity 





Have* you a working knowledge 
of the reasons for some of the 
seemingly mysterious character- 
istics of extremely high fre- 
quency electricity? For instance, 
what makes waves go down the 
inside of a hollow conducting pipe 
at high frequency but now at 
low frequency? 


THIS BOOK 


—clears up the underlying prin- 
ciples of these forces 
—correlates the high and low 
frequency ranges for the prac- 
tical knowledge of the man work- 
ing with either 

—covers the range quickly, 
simply, fundamentally, non-mathe- 
matically, so that you can under- 
stand without probing too deeply 
into involved technicalities 
—makes you see the funda- 
mentals of electricity through 
truer perspective than your own 
range of specialization 


190 





WHY and HOW it differs from 
the lower frequency range 


Here is a complete non-mathematical description of the 
physical basis for all microwave phenomena, for engineers 
and industrial men who desire an understanding of micro- 
waves and their application. The book covers transit-time 
electronics, velocity modulation, radiation, transmission 
lines, resonant cavities and wave-guides and correlates 
microwaves with lower frequency electricity in simple 
language and with a large number of explanatory diagrams. 


Just Published! 


INTRODUCTION to 
MICROWAVES 


By Dr. Simon Ramo 


General Electric Company; Union College, Schenectady, N. Y. 


135 pages, 54% x 814, $1.75 


Presents for the first time the basic concepts of micro- 
waves and their relation to the lower electricity range, in 
such a manner that in a few hours time, any one may 
understand the principles involved and their application. 


(ddd elndjwe daha dbans~<s6sspapenediadeoccosiipientintitecseesiaee 
' McGraw-Hill Book Co., 330 W. 42nd St., New York 18, N. Y. ; 
+. Send me Ramo’s Introduction to Microwaves for 10 days’ examina- { 
} tion on approval. In 10 days I will send $1.75, plus few cents post- + 
' age, or return book postpaid. (Postage paid on cash orders.) ' 
' PROMO cccs odetes sacdoc cccscccoescsectccsbenger Coectee pi ecocnccas i 
; s ‘ 
§ AGATOSS cece rere rcr ce ceeecncrn tent een eens eseusasestnsseeseseees ; 
‘ ' 
+ Clty amd State. ....0-..csececancsceceeseerseetanetsepersnseneens ' 
' ' 
' SEE aos = ch ong de ts >6 Gated dy scene srancsstecevsvesnccepiznets i 
; ; 
Raglan: ccs ddupu bib ocai din As cidephadaadenccage? ~ .W. 512-45 | 
‘ (Books sent on approval in the United States only.) ; 
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Opportunities . 


FLrormwa—War Department, Washing 
D. C., has authorized ex Bee i 
Airfield, including shops, hangar and of 
structures, with cal and mechania 
equipment, Also extensions i). power 
station, distribution lines, ser:ice conn 
tions and other electrical facilities, ing 
ing installation of lighting sysiem {o , 
runway and taxiway. Entire project y 
cost about $5,000,000 and will be carrie 
under direction of U. S. District Eng; 
Office, Mobile, Ala. ; 


Minnesota—Municipal Light and P, 
Department, Litchfield, has authorized 
veys and estimates of cost for proposed 
pansion in steam-electric generating 
tion, with installation of equipment , 
facilities for increased output. Program 
be carried out as a post-war developmp 
Pfeifer & Shultz, Wesley Temple By 
Minneapolis, are consulting engineers, 





CatirorniA — General Motors (y 
Southern California Division, 704 W, 
Olympic Blvd., Los Angeles, has secured 
proval of WPB for reconversion of |g 
plant for automobile assembling. P) 
initially was converted for military 
production and later, aircraft assembling 
it has been inactive for several months, Ne 
program will include installation of 10 
machinery, electrical equipment and othe 
facilities. Cost estimated over $1,200) 
Proposed to begin work soon. 


Texas—Rheem Mfg. Co., 1401 Lockw: 
Dr: Houston, steel barrels, tanks, dry 
etc., plans main power substation and » 
eral transformer stations in connection yj 
expansion in local plant for shell m 
facture for government. Also power ( 
tribution system, lighting system and othe 
electrical facilities. Entire project will ¢ 
about $3,000,000, with financing by Def 
Plant Corporation. Power supply will | 
furnished by Houston Lighting & Pov 
Co., Houston, Texas, R. W. Foster is chie 
engineer for Rheem company. 


Kansas — Board of Public Utilitie 
Kansas City, has authorized further expa 
sion in Quindaro steam-electric generat 
station, with installation of new boiler w 
and accessories, with capacity of 200,00 
steam per hr. Cost estimated close to $M 
000. It is understood that application 
be made for a priority rating. Burns 
McDonnell Engineering Co., 107 West li 
wood Blvd., Kansas City, Mo., is consulti 
engineer. 


PennsyLvANtA—Consolidated Vultee Ai 
craft Corp., Allentown, will carry out exta 
sions in local works for production } 
Navy Department, with installation of 
chinery and electrical equipment. Cost ¢ 
mated about $300,000. Financing by D 
fense Plant Corporation. Work will 
placed under way soon. 


Vincin1a—Bureau of Ordnance, Navy? 
partment, Washington, D. C., plans exe 
sions in power plant at naval air depot 
St. Julien’s Creek, including installation 
new 150-hp. boiler and accessories, and © 
version of existing boiler to oil-fred ™ 
Cost estimated at $118,000. Appropriati 
is being arranged in budget for com 
federal fiscal year, beginning July 1. Bure 
of Yards and Docks, Navy Deparime 
Washington, will be in charge. 


New Yorx—Ansco, Inc., Binghamt 
photographic papers, films, etc., plans 2 
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Do vou know that... 
- A MODERN BATTLESHIP TAKES AS aa of 1 
t MUCH Ol AT A SINGLE FUELING 
BP AS WOULD BE REQUIRED TO HEAT 
is AN AVERAGE HOME FOR 350 ee 
im yEARS. SINCLAIR IS ONE OF THE @ 
LARGEST SUPPLIERS OF FUEL Oll , 
| AND LUBRICANTS TO U. S. FIGHT- a EN 
ING SHIPS, AND TO AMERICAN tS es 
& INDUSTRIES. ‘ : 


> ia i a aig 
97: “ayer ts 
wie 


5 mee 
ed 


10 DRILL A 10,000 FT. Oil WELL MAY 
REQUIRE 300 DAYS—COST $500,000. = 
SINCLAIR, WITH 8,000 PRODUCING 
WELLS, CONSTANTLY DRILLS NEW 
WELLS TO INCREASE CRUDE SUPPLY. 


if 
wus rh 


RUBILENE AND GASCON OILS WITH NON-CORROSIVE, 
SLUDGE - RESISTANT QUALITIES THAT INSURE 
CLEAN ENGINES. TEN-OL 200 IS ALSO SPECIALLY 
PREPARED FOR IMPROVED DIESEL LUBRICATION. 





1S EQUIPPED 10 SERVE YOU BETTER! 


FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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IT’S FRESH AS A DAISY... 


oy o 
% 


CELLOPHANE-SEALED — then individually 
boxed—every roll of Jenkins Gold Seal Fric- 
tion Tape is bound to reach you factory-fresh! 


WON'T RAVEL OR PEEL... 
a J 


- 
tt are 





























IT WON'T smudge hands either ...and it 
won't dry out on the shelf or job, thanks to 
quality control of fibre and friction compound. 

















IT STICKS LIKE A LEECH... 


(i 
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HOT weather or cold, Gold Seal Friction 
Tape always has the right amount of Tock 
... always sticks to the job — but never to 
the hands! 


JENKINS 


Jenkins Bros., Rubber Div., 80 White St., New York 13, N. Y. 
FRICTION... RUBBER 


MADE BY the makers of Jenkins Diamond 
Seal Friction and Rubber Tapes— both of 
which meet ASTM and Federal specifications. 

















TEST INSULATION 
THE MODERN WAY 


Au the strength and durability 
...WITH A ee in steel are oo 
M wi inite economies--in Crapo 

One 8-9 Galvanized Steel Strand. Heavy, duc- 


MEGGHFAEP tile, tightly-bonded zinc coatings, ap- 
NEW BATTERY-VIBRATOR TYPE |Plied by the famous Crapo Galvaniz- 


No more tiresome cranking of a hand-driven 
generator. Entirely self-contained. Steady 





Pe ing Process, 
Am provide lasting 







test potential of 500 volts D.C. available protection against 

at the touch of a switch. Direct reading in corrosion. 

insulation eeuge's Various new models st “the: dais 
ae ee of Crapo Galvanized 


Write or phone for Bulletin 430 


lad nee 
6 
COMPANY, INC 


™ Products near you or 
write direct for fur- 


INDIANA 
STEEL & WIRE CO. 





77 PARK PLACE ia ede or, 
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electric power plant om tract of |anj, 
vicinity of plant, recently acijuired, , 
mated to cost approximately $7 \0,(09 wi 
turbine-generator, boiler an‘ ayii 
equipment. It is understood that this yy 
be a post-war project. Company js 4 ot 
sidiary of General Aniline & Film (mm. 
230 Park Ave., New York. 


Catirornta—Bureau of Power and [j 
Los Angeles, has plans maturing for oy: 
132,000-volt steel tower transmission 5 
on 98th St., from Avalon Blvd. where Aon. 
nection will be made with present high 
sion system, to Van Ness Ave., where os 
ice will be delivered to power substation 
Baldwin Hills area, Cost estimated clogy 
$190,000, exclusive of equipmen'. A priggiy 
rating is being ; 






















Wasuincton—Bonneville Power Ain 
istration, Portland, Ore., plans new 
tower transmission line from Grand 
hydroelectric power development Gray 
Coulee to Columbia, near Seattle. to ony 
about $1,925,000; extensions in presey 
power substation and switching station 
Columbia, estimated at $615,000; new tray 
mission line to cost approximately $969, 
and new power substation and switching 
tion at Snohomish, estimated at $1,566 
Appropriations will be included in for 
coming budget for federal fiscal year 
ginning July 1. Other work to be arrangy) 
for.in same budget includes addition » 
present power substation at Troutd 
vicinity of Portland, Ore., to cost approx. 
mately $890,000, with transformers, switc. 
gear and accessories; and new transmissiq@ 
line from Potlatch, Wash., to Fairmoy, 
Ore., estimated at $761,000, and power si. 
station at latter place to cost about $679.9%, 





















Intino1s—Johnson & Johnson, 4949 Wee 
65th St. Chicago, surgical dressing anf 
supplies, pharmaceutical products, plan 
new one-story plant at Elgin, totaling abou 
200,000 sq. ft. floor space. Cost reported 
over $700,000, with machinery and electri 
equipment. Project will have a priotity 
rating. Sessions Engineering (Co., 1 Nob 
LaSalle St., Chicago. Executive offices ¢ 
company are at New Brunswick, N. J. 
































-Minnesota—City Council, Crookston, » 
considering new municipal light and powe 
plant, including electrical distribution 9» 
tem and facilities. Toltz, King & Day, In, 
Pioneer Bldg., St. Paul, consulting eng- 
neer, has been engaged to make surveys au 
estimates of cost. 


Ca.irornia—War Department, Washing 
ton, D. C., has authorized construction 
postal concentration center No. 2 at amy 
base, Oakland, including new building of 
about 300,000 sq. ft. floor space, wi 
mechanical and ‘ehettrical equipment. Al» 
street-lighting system and other facilitie 
Cost estimated at $2,000,000. Proposed 
begin work soon. Project will be supervise 
by U. S. District Engineer Office, Sa 
Francisco. 


Wasnincton—Puget Sound Power | 
Light Co., Seattle, has secured a 25-year 
franchise for new transmission line ® 
Whidbey Island Hy., Island County, { 
which application was made a number « 
sone ago, and plans to begin work at cati 

ate. 


Tennessee—North American Rayo 
Corp., Elizabethton, plans expansion in 
for production of high tenacity rayon for 
tire cord service for WPB, with ins 
tion of machinery and electrical equipmett 
for sizable-capacity. Cost estimated 3 
$380,000, with financing by Defense '™ 
Corporation. Work is scheduled to 
at early date. 


IS FOR “TROPICALIZED™ 


. which means that STANDARD Sprague 
Koolohms now have the same EXTRA HUMIDITY 
PROTECTION formerly obtainable only on 


mee 


Cr eee oe 


ane 


nif is3 2 


Se 28 


All Sprague Koolohm Resistors are now sup- 
plied with glazed ceramic shells and a new type of end seal as 
standard construction. 


These features provide maximum protection against the most 
severe tropical humidity and corrosive conditions. Extensive 
tests in the laboratories of the armed forces and prime con- 
tractors have proven the ability of the “KT” construction to 
“take it” under the most brutal air thermal shock, humidity, 
and corrosive conditions. 


Type “KT” Koolohms correspond to characteristic “J” of 
resistor specification JAN-R-26. 


All previous catalog designations remain the same except 
for the addition of the letter ““T” to the old type numbers to 
designate the new standard construction. 

Thus “T” is for ““Tropicalized’’—and all Sprague Koolohms 
have it. One type of Koolohm, the standard type, does the 
job—under any climatic condition, anywhere in the world. 


SPRAGUE ELECTRIC CO., Resistor Division, North Adams, Mass. 
(Formerly Sprague Speciaities Co.) 


KOOLOHM RESISTORS 
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« Test 
Blocks 


Where high capacities are to 
be carried—insist on Superior 
Test Blocks. 


. OTHER PRODUCTS 


Test switches 

Special switches 

Test tables 

Safety bocks 

Meter connection units 
Reactiformers 
Transformer enclosures 
Accessories 


If #t bears the Superior 
name—it’s a SUPERIOR 
product. 


reece ee 


CANTON, OHIO 








Recent Legislation 


Fiorwa—Opposition is expected in 
Legislature to eee Millard Caldwells 
tax proposal boosting the 1} percent levy 
= gross seceipts of oor c eee to 

percent. pro covers all 
ties, including poeeey: and menial 
owned, as well as 
power ms. A bill rn been cd 
in the House which would set up a five- 
member electric utility board to supervise 
electric, gas and water compani 
ere and publicly o The mem- 

rs would receive slats of $3,600 an- 
nually. Another measure would increase 
the present State Railroad Commission 
from three to five members, change the 
name to the “Florida Public Service Com- 
mission” and broaden its powers. Commis- 
sioners would receive salaries of $7,500 a 
year. 


Massacuusetts—The bill which would 
have barred public utility companies from 
selling electric and gas appliances has been 
ae in the House by a vote of 122 to 


Oun1o—By a vote of 111 to 12, the House 
passed and sent to the Senate the bill to 
extend for another two years the 0.65 per- 
cent utility excise tax, which expired April 
30. The utility tax produces approximately 
$2,400,000 a year. Proceeds are distributed 
to local governments. In the past the money 
has been earmarked for poor relief, but the 
bill recently passed by the House was 
amended to permit the diversion to county 
soldier and sailor relief funds of any cur- 
rent proceeds of the tax which are not 
needed for poor relief. 


Recent Rate Changes 


Soutn Caroutina Power Co., Charleston, 
will put into effect on June 1 a new rate 
schedule, which will save customers $233,- 
500 annually. The greater part of the new 
reductions will accrue to the commercial 
customers, but residential consumers using 
less than 65 kw.-hr. a month will also 
benefit. 


New Jersey Power & Licut Co., Dover, 
has been ordered by the Board of Public 
Utility Commissioners of New Jersey to 
file rate schedules to effect a reduction of 
$306,000 in the electric revenue of the com- 
pany. The order is a result of the hearing 
held on April 19 to consider the results of 
the first year of operation of New Jersey 
Power under the rate adjustment plan 
adopted in March, 1944. This reduction is 
in addition to a billing credit or customer 
dividend of $129,000 extended to all resi- 
dential and commercial customers in De- 
cember, 1944. According to H. C. Thuerk, 
president of New Jersey Power & Light, 
the company is filing new rate schedules in 
compliance with the board’s order, which 
will effect the required reduction. The new 
schedules are intended to bring about a 
more equitable relationship in the charges 
made for the various classes of electric 
service. They provide for a reduction in 
residential service revenue of approximately 
$159,000, including a billing credit of $102,- 
000 to be extended to all residential cus- 
tomers later in 1945, a reduction in com- 
mercial revenue of approximately $47,000 
per annum and industrial revenue of ap- 
proximately $95,000 per annum. 

Mountain States Power Co. has made 
rate reductions, amounting to five percent 
for all types of service for approximately 
57,000 customers in the Lander, Riverton 
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There’s a Water-Seaqi 
MOLDED RUBBER 


CONNECTOR 
Designed For Any 
Portable Power 
Supply Application 


Many types and sizes of 
Mines Molded Rubber Con- 
nectors have been developed, 
making them adaptable to 
almost any application where 
power is transmitted by 
portable cable. Stationary 
receptacles are also avail- 
able for each portable type. 


Molded on the desired 
cable length for the work to 
be done, Mines Cable Con- 
nectors become a part of the 

. cable itself. 


The spring pressure female 
contacts and the water-seal 
assure you a safe, positive 
connection with the male 
connector for efficient power 
supply to any machine ur- 
der all plant conditions. 


Mines Water-Seal Connec- 
tors are available in single 
conductor and multi-con- 
ductor types. 

Our engineers will gladly 
work with you in solving 
portable power transmission 
problems on capacities up to 
5000 volts and 325 amps. 
Wee = 
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St. Lovis 10, Missouri 
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COMMUNICATIONS FOR 
A WORLD THAT MOVES! 


The ever increasing speed and range of trans- 
portation equipment calls for more and better 
mobile communications facilities. 


Pioneers in the field of mobile radio, we’ve 
developed new techniques in our role as the 
nation’s largest producer of communications and 
electronic equipment for war. With the coming 
of peace, new Western Electric equipments de- 
signed by Bell Telephone Laboratories will be 
on the job in police cars, fire trucks, buses, de- 
livery trucks, private cars, ships, planes and on 
the railroads —wherever instant communications 
are needed. 


Western Efectric 


ARSENAL OF COMMUNICATIONS EQUIPMENT: 


1946 








A problem in public 
relations... or justi 
an insulating problem 


PINCO tree insulators 


provide the answer 


Costing less than a single tree trimming, a 
Pinco Tree Insulator pays for itself in a short 
time, not only in dollars and cents savings but 
also in’ the grief it saves the public relations 
department. 





| 
| 
| 
| 
| 


} 
| 
} 
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and Big Horn Basin areas near Casper, 
Wyo. New rate schedules, as filed with the 
Wyoming State Public Service Commission 
by the Tochal division of the utility, will 
save customers about annually. Ke- 
ductions followed lowering by the Bureau 
of Reclamation of the cost of power de- 
livered to the utility from the Shoshone 
power plant and a pilot plant on the River- 
ton reclamation project in Wyoming, it was 
reported. 

Montana-Daxota Utitities Co. cus- 
tomers in Montana will realize savings of 
about $110,000 annually as the result of a 
new rate schedule for the company ap- 
proved recently by the Montana Railroad 
and Public Service Commission and effec- 
tive May 1. Reductions amount to 20 per- 
cent for residence rates, 18 percent for 


/ commercial rates and 15 percent for indus- 


trial power rates. 

Bow.inc Green, Ky., received the bene- 
fit of a 27 percent reduction in electric 
rates when TVA standard rates were ap- 
plied to April billings. Consumers will save 


| $85,000 annually under the new schedule. 


Residential rates were cut 24 percent, com- 
mercial 30 percent, industrial 29 percent, 
and City street-lighting 26 percent. Electric 


| rates in Bowling Green were reduced 20 


ALL PORCELAIN ... Made entirely of Pinco | 


High Test Porcelain it offers the insulating 
protection only porcelain can give and is un- 
affected by moisture or the abrasive action of 
rubbing branches. 


EASILY INSTALLED . . . The Pinco Tree | 


Insulator is easy to install. It neeas only to be 


placed on the wire at the point of contact and | 


secured at each end with tie-wires. Available in 
12, 14 and 16 inch lengths. Where needed sev- 
eral units may be tied together. Write for 
complete information and prices. 


-Pinco Insulators are catalogued in 
the Electrical Buyers Reference 


PINCO 


INSULATORS 
* 





THE PORCELAIN INSULATOR 


CORPORATION 
LIMA, NEW YORK 


Poncecars Insutaton Conroratios, 

670 Matin Sr., Lowa, N.Y. 

Gentlemen : 

Please send me complete information on Pincoe Tree 
Insulators: 


NAME . 
COMPANY. . 
ADDRESS 








percent when the city acquired TVA serv- 
ice in 1942. 

Kaukauna, Wis., electrical department's 
rate reduction totaling $30,000 annually, 
has been approved by the state Public Serv- 
ice Commission. The reduction will affect 
residential, commercial and industrial cus- 
tomers. 


REA Funds Allotted; 
Contracts Approved 


The Rural Electrification Administra- 
tion recently approved allotments total- 
ing $533,000 to 16 rural cooperatives in 
13 states. The main part of these funds 
will be used for extension of electric 
service to farms located near existing 
lines. No construction will be under- 
taken which does not meet with WPB 


approval. 
This brings total REA allotments to 
$523,581,544, of which $29,981,550 


represents operations during the current 
fiscal year. 
Details are as follows: 


ALapAMA—Tallapoosa River Electric Co- 
operative, Inc., Lafayette, $60,000. 

Inp1aNa—Old Capital Electric Refrigera- 
tion Membership Corp., Corydon, $40,000, 
for construction of refrigerated locker plant. 

lowa—Humboldt County Rural Electric 
Cooperative, Humboldt, $15,000. 

Louistana—Dixie Electric Membership 
Corp., Zachary, $15,000. 

Missourt—Scott-New Madrid-Mississippi 
Cooperative Assn., Sikeston, $10,000. 

New Mexico—Otero County Electric Co- 
operative, Inc., Cloudcroft, $5,000. 

Nortu Carotina—Pitt & Greene Elec- 
tric Membership Corp., Farmville, $30,000; 
Union Electric Membership Corp., Monroe, 
$25,000. 

On10o—Washington Electric Cooperative, 
Inc., Marietta, $30,000. 

Oxtanoma—Southwest Rural Eleciric 
Assn., Inc., Tipton, $40,000. 

Sourn Carotina—Lynches River Elec- 
tric Cooperative, Pageland, $20,000. 

Tennessee—Gibson County Electric 
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PIKE POLE 


© The automatic guar 
of this pole—the sa 
completly toate 
dam és 
























The spike is fo 
best qusiity ae — 


‘d and tem 
long life. Handles are cei! 


=a and lacquered 




























service life. 


STURDEToo1s 


@ IRUE Tempin 
ROoucrTr 


economy, ,and 













Automatic Ty. 
bular Pike Pole 
Suard is shown 
in the phantom 
view above. Ex. 
tremely simple 
iM Operation, it 
Bives positive 
Protection to 
the point of the & 
Pike. - 
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iB VEAVING COMMUNIGATION HIGHWAYS 


* 
pty 


RESEARCH : DESIGN 
FINDS THE IDEA j GIVES IT FORM 


DEVELOPMENT a ™ § , SPECIFICATIONS 
MAKES IT WORK a Fas. Wr TELL THE FACTORY 


BELL TELEPHONE LABORATORIES 


brings together the efforts of 2000 specialists in telephone and radio communication. Their 
wartime work has produced more than 1000 projects for the Armed Forces, ranging from carrier 
telephone systems, packaged for the battle-front, to the electrical gun director which helped 
shoot down robots above the White Cliffs of Dover. In normal times, Bell Laboratories’ work 
in the Bell System is to insure continuous improvement and economies in telephone service. 

















‘ Here is the new Colovolt industrial 
fixture, one of a complete line of in- 
dustrial and commercial “packaged” 
units. Equipped with the standard 93” 
Colovolt 10,000 hour lamp, Colovolt 
fixtures may be used singly or in con- 
tinuous line lighting ia multiples 
of 8 feet. Instantaneous starting, no 
flickering, guaranteed for 1 year ex- 


*COLOVOLT COLD CATHODE 


INDUSTRIAL FIXTURES 


LOW VOLTAGE 


8 feet long all steel 





lamp. The long life expectan 


and pre-scheduled re-lamping, 
no loss of 


*Trade mark regis- 
tered U.S. Pat. Off. 





cept for failure due to breakage are 
extra advantages of the Colovolt Cold 
Cathode low voltage fluorescent 


cy of 


Colovolt lamps may be realized even 
when constantly turned on and off, 


with 


production or time, is now 
possible with Colovolt installations. 


Contact your electrical wholesaler or job- 
ber, or write us for full details and prices. 


GENERAL LUMINESCENT CORPORATION 


660 S. FEDERAL STREET CHICAGO 5, 


“tl Mes MER CLEANING MACHWE 


Results increase life of mechanisms, reduce need for replacement parts. 
Method assures uniformity of cleanliness, affords perfect protection for 
most delicate elements, turns paris out bone dry ready for inspection 
and use—in less than ten minutes. 

Machine also used to clean meters, jewels, crystals, radio tube parts, all 
timing mechanisms and related, highly vulnerable parts. 

Used by: Every major air line, Army and Novy, over four hundred indus- 
tries, scores of utilities, watch and clock makers, municipalities and most 
of the United Nations. 

For parts too difficult to clean manually, or by any other method, CLEAN, 
RINSE, POLISH, DRY with L & R in one complete, self-contained unit. 


L&R MANUFACTURING COMPANY 
577 Eim $t., Arlington, N.J.* Chicago 2, Ill. 


SEND FOR INFORMATIVE 
CATALOG DATA 


18S) telh) 
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: Fickel, Denver, Colo. 
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Membership Corp., Trenton. 
Forked Deer Electric Cooperg 
Halls, $50,000. 

Texas—Victoria County. Electr, 
erative Co., Victoria, $10,000; North Py 
Electric Cooperative, Inc., Perr ton, ¢ 

Wasuincton—Public Utility Dis, 
1 of Douglas County, Watervil |e, $33 py 


$10 
tive, 


Construction Contracts 4 PProve 


CoLorapo—Intermountain K irq] 
Association, Littleton, contract to E 
Reither, Englewood, Colo., 4 miles of 
labor only, $1,427; engineer, Glen: 

Louistana—Claiborne _Eleciric 
tive, Inc., Homer, contract to Stuan Cj 
Co., Jackson, Miss., 125 miles of line: 4 
and materials, $86,706; engineer, ¢ 
Hengy & Co., Shreveport, La. 

Mississippi—Magnolia_ Electric p 
Assn., McComb, contract to Kincade § 
ton, Brookhaven, Miss., construction 9 
miles of line and rephasing on 2885 i 
of line; labor only, $5,908. 

NeBRASKA—Southern Nebraska } 
Public Power District, Grand Island, 
tract to Grand Island Electric Co, (% 
Island, Neb., 3} miles of line: labor gf 
$2,643. 

Oxtanoma—Kay Electric Coope 
Blackwell, contract to. J & J Consiryg 
Co., Oklahoma City, Okla., 65 miles of 
labor only, $22,245; engineer, Frank } 
ton & Co., Lamar, Mo. Indian Electric 
operative, Inc., Cleveland, contract tp 
Sorley Construction Co., Cleveland, 0 
72 miles of line; labor only, $16,692: » 
neer, Frank Horton &°Co., Lamar, 
Northeast Oklahoma Electric Cooperati) 
Inc., Vinita, contract to G. M. McLauzhh 
Vinita, Okla., hole digging and wire sry 
ing of 71 miles of line; labor only, $73 
engineer, Midwestern Engineers, 1, 
Okla. 

PennsyLvaniA—Valley Rural Elect 
Cooperative, Inc., Huntington, contrac 
H. D. Blattenberger, Martinsburg, Pa, # 































miles of line; labor and materials, $59 
engineer, Gibbs & Hill, Inc., New Yui 


Sout Caro,ina—Pee Dee Electric 
operative, Inc., Darlington, contract 
Wright & Lopez, Cedartown, Ga., 8} 
of line; $2,980. 

Texas—Karnes Electric Cooperative, lx 
Karnes City, contract to Lowe Electric 
Corpus Christi, Texas, 112 miles of 
labor and materials, $8299; engin 
Beavers and Lodal, San Antonio, Ta 
Stamford Electric Cooperative, Inc., § 
ford, contract to Teague and Goodm 
Sherman, Texas, 55 miles of line: 
mly, $13,280; engineer, Freese and Nich 
‘orth Worth, Texas. Cap Rock Elect 
Cooperative, Inc., Stanton, contrac! 
Eugene Ashe Electric Co., Forth Vw 
Texas, 100 miles of line; labor and ms 
rials, $72,647; engineer, H. N. Role 
Lubbock, Texas. 


Ohio Substation Approved 


The Office of War Utilities’ Pow 
Division has authorized Ohio Edisos| 
to build a 45,000-60,000-kva. subsia 
at Barberton, Ohio, with two 1% 
circuits and two and one-half miles 
138-kv. line connecting the: subst 
with the Cleveland-Akron circuit. 
Also approved was coal-handi 
equipment, valued at about $178 
for the Rockford plant of the Ces 
Illinois Electric & Gas Co. 


UR of the he "METROPOLITAN SWITCHBOARDS 
IN THE JAMAICA SEWAGE DISPOSAL PLANT 


the right are listed various types of 

ical control equipment designed Knife Switchboards wpaier Scontent Satipmonnds 
1 furnished by METROPOLITAN for rain entesier TE - ee 
Se ‘ Dead Front Switchboards Laboratory and Test Switchboards 
lities, industrial plants, large mercan- Battery Charging Switchboards Ccateel Sotieboards 
t establishments, and public buildings. Generator and Distribution Switchboards 


t inquiries are invited. 


ETROPOLITAN ELECTRIC MANUFACTURING co. 


ESTABLISHED 1992 


a lf : 


ws L ELECTRIC LIGHTING 
= Tf AND POWER DISTRI- 
—- M4] BUTION EQUIPMENT 


RK 


199 











LETTERS 


"it sure is 
TO THE EDITOR 


HANDY=— 


to have ALL kinds 
in One Catalog!”’ 







Delta Currents 


To the Editor of E.ectricaL Wortp: 


The method of calculating the unbal- 
anced currents in A connections given 
on page 90 of the ELectricat Wortp for 
March 31, 1945, is incorrect, since it 
assumes that the unbalanced A-currents 
are 120 dégrees apart in phase. If the 
transformers are alike this is true only 
when the line currents are equal. gg 

In general the vector sum of the im- | Ne 
pedance drops around the A equals \ a 
zero. If the transformers are alike, the | ™ 
vector sum of the currents equals zero | Paragon automgtic ele 

| 















For any good Straight 
or Parallel Connector, 
see the COMPLETE line 


These illustrations can only suggest 
the wide variety in the Penn-Union 
Catalog . . . a complete line of 
Bolted Straight Connectors and 
Reducers . . . Screw type... Split 
Sleeve type . . . Shrink fit... 
Universal Parallel Clamps... E-Z 
Connectors that take a wide range 
of conductor sizes, 
















| controls go far toward eliminating the 
and the currents equal the vectors drawn | j:41. human element. Simply sleek at 


from the vertices of the triangle to its | gon instrument to do what you want—4 
center of gravity. The center of gravity | forget it. It will automatically start and 


is at the intersection of the lines drawn | ™achinery, air conditioning systems, « 


from the vertices to the midpoints of the | = ee it ok ee ge , 


opposite sides. | time control operations. 

In the Figure 2 these currents are ap- 
proximately 15 instead of 7, 29 instead 
of 36, and 23 instead of 21. 



















Waldo V. Lyon, Professor 

Charles Kingsley, Jr. Asst. Professor 
Massachusets Institute of Technology 
Cambridge, Massachusetts. 









To the Editor of Evectricat Wortp: 


Referring to the letter of Professors 
Lyon and Kingsley, which you called to 
my attention, I find that their analysis 
is correct and that my original article is 
not. 


R. Philip Hart, President 
Cazenovia (N.Y.) Electric Co. 























Also . . . the most complete line of 
Service Connectors, Tee Connect- 
ors, Cable Taps . . . Elbow and 
Cross Connectors . . . Bus Sup- 
ports, Clamps, Spacers . .. Ground- 
ing Clamps, Terminal Lugs. 

Penn-Union connectors are the 
first choice of leading utilities, in- 
dustrials, electrical manufacturers 
and contractors—because they have 
found that “Penn-Union” on a fit- 
tirig is their best guarantee of 
Dependability. 


PENN -UNION 


ELECTRIC CORPORATION 
ERIE,PA. Sold by Leading Jobbers 







Oxidation Inhibition 


To the Editor of Evecrricat Wor.p: 


After preparation of the articles on | 
“Oxidation Inhibitors in Insulating 
Oils” which appeared in February 17 
and March 3, 1945, issues of EvLectri- 
caAL Wor.p, some additional laboratory 
data were obtained which may be of 
interest to your readers. The data are 
aces | presented in Fig. 1 and Fig. 2 and 


Be show a striking difference in behavior 
a eo aa i vs between a conventional transformer oil 
TF E : @ og Fig. 1 shows that the conventional RP s 

oil begins to absorb oxygen almost im- aT ag OF a en 


and a particular inhibited oil. The 
Conductor Fittings mediately and that the oxygen absorp- 










Ot. take eee 
e 










a | t - i, 4 
dl * a eu Ja 





















with copper catalyst in a modified Sligh | 703 Old Colony Building, Chicago 5, Illi 
test apparatus. 












tests were carried out at 125 deg. C. PARAGON ELECTRIC COMPAN 
See = tion is delayed for a considerable pe- 
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nasansnaananasascsasnasnananaanasasttts 
: : #11 in a series of in- 
ve news 
letters from a producer 


NEW, IMPROVED— @ Me sow “Sich 


40% ded YY Self-Cleaning Lever Switch 


wey To maintain contact pressure and arrest corrosion which reduces 
(DEAL Rechargeable current-carrying capacity of conventional jaw-and-blade knife 
LASHLIGHT BATTERY switches, Roya! engineers adopted the principle of point-pressure 
contact, backed by enough mass to carry the rated load, and the 
some. 
HUNDREDS OF THOUSANDS 
atm ECU: cs Sub serv The blade of this Type RR switch consists of parallel sets of 
‘ee these Rechargeable Flash- Copperweld rods, which bear on round studs at hinge and contact 
light Batteries are giving. In- ends. Multiple point pressure is obtained as the arc of the rod 
creased discharge capacity engages the arc of the studs. 


means increased satisfaction 
_-MUCH BRIGHTER, LONGER Each contact rod aligns individually, in- 


SUSTAINED LIGHT — slower suring positive control (the rods engage the 
voltage drop as- studs like the action of a key engaging tum- 


suring longer oa blers in a lock). 
TOP-LEVEL . 
LIGHT VOLUME. Strong wiping action of each contact rod 


fen orate diel. makes the switch self cleaning (bright con- 
ot m= te tacts are maintained by slight movement of 


LLS. SAVES , 
ae: $10 on ‘oak 4 the blades, without opening the switch). 


flashlight. De This switch is well suited to the tough 
x going encountered in mine, railway, and in- 
dustrial service. It's completely described 

in our catalog, a copy of which is yours for Double-pole, double- 


throw, 800-amp. 600-volt 
the asking. . Type RR switch. 


eesti tii aint acattaiaeaanaitanea tients 5 
ane a ectece wea poppin = 
= 


SS 


B 444 


Fits standard flashlight case Principles, applications, data for eee 
using two- 1%" size D dry 


calls. GUARANTEED. | generation and distribution of power 


* B * e ¢@ 
"IDEAL BATTERY CHARGER in marine electricity 
This volume, second in the library of three books giving a thor- 


ough reference handbook treatment of every phase of marine 
electricity, covers all the material that a first class, fully qualified 
Marine Electrician should know about power generation. It will 
give ship and shipyard electricians—ashore and afloat—trainees, 
apprentices, ships engineering officers, etc., the essentials they 
need in the installation, testing, repairing, and maintenance of 
motors and generators of every kind. 


Just Published! 


ELECTRICAL POWER SOURCES — cuarreas 
Ve : Bai 


teristics of the Alternating- 


Volume II of the Marine Electricians’ Library current Generator 


Plugs into any light socket. 
3. Characteristics and Wind- 


Available in single, 6- 
e© im sing gang By J. M. DODDS ings of the Direct-current 
. . Generator 


and 12-gang types. Also re- 
chargeable from automobile Fteld Engineer, Pacific Engineering Division, General Electric Co. 4. Operation and Management 
of Storage Batteries 


ignition line, 445 pages, 5% x 8%, 194 illustrations, $4.00 - Girouit Breakers, Switches, 
e . Resistors, R - 

Complete in itself, this book gives the ship and shipyard electrician a thorough tate kieareare. and "Flee. 

understanding of the many different kinds of motors and generators used in marine trical Devices 

electricity, and a working knowledge of the methods to follow in installing, adjust - 6. Switchboards, Meters, and 

ing, and keeping in working order every sort of electrical equipment from relays instruments 

and governors to switchboards, meters, and electrically-powered instruments. 7. Notes on Installations 


iii yh Fs OOK COVERS ------ ASK TO SEE IT 10 DAYS ON APPROVAL 
3. OT a A a THE B cov | McGraw-Hill Book Co., 330 W. 42 St., New York 18, N.Y. 


—proportion in machine design ‘ Send me Dodd’s Electrical Power Sources in Marine 
—practical differences between motors and : Service for 10 days’ examinatign on approval. In 10 days 
I will send. 34.00,. plus few cents postage or return book 


generators F 
—the importance of “air gap” ,  bostpaid. (Postage paid on cash orders.) 


—the relative advantages of a-c and d-c cur- 

rent on shore and on shipboard 
—the problem of commutation and how it is 

secured under various loads 
—armature winding design to use all the mag- : 

netic air gaps effectively : Company 
—the working principles of the lead-acid storage 

W. 5-12-45 


—operation and adjustment of switchboard (Books sent on approval in United States only.) 
instruments, ete., etc. 


SENN TG twee eae ee 


SN 


PROMPT DELIVERY 


we 


IDEAL COMMUTATOR DRESSER CO. 


1021 Park Ave., Sycamore, Ill. 
Sales offices in all principal cities 
In Canada; Irving Smith Lid,, Montreal, Quebec 


Svratetesetetetatatctetetete’ ete’ 
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DOS 
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Install BLACKBURN Hi-Strength CONNEC- 
TORS now — and in future years you'll be 
glad you did, when you see them still stand- 
ing up, still as trouble-free as ever... The 
reason why BLACKBURN Connecfors are so 
durable and lasting, hence so economical, is 
because they are so strong. They’re the only 
complete line of connectors made of DURONZE, “~~ 
which is 75% stronger than hard-drawn copper, and 
“ more non-corrosive than pure copper. What’s more, “~~ 
the BLACKBURN Reinforcing makes a strong connec- 
for still stronger! 
































JASPER BLACKBURN PRODUCTS CORP. 


Main and Clinton Sts., St. Louis, ‘6) Mo. 
Builders of Quality Connectors for Over 10 Years 


SPEER CARBON BRUSHES 
are TROUBLE CHASERS 





4 Lime the 


Equip your commutating machines with Speer Carbon Brushes and watch 
them perk up. More and more users are finding that Speer brushes give 
utmost freedom from brush troubles that cut operating efficiency, cause 
extra maintenance. Good brush performance calls for brushes matched — 

electrically and mechanically — to each motor or generator. 

Matching brushes to machines has been a Speer specialty for nearly 50 years. There’s 
a Speer grade to insure peak performance, fewer brush renewals and less maintenance 
on any application. 

So, if you want to be sure of trouble-free brush 
ee switch to Speer... for quality brushes =~ 
= a — advice. See your La supply \- 

use or electrical contractor, or write direct for Brus 
Dots Forme. SPEER 

CARBON COMPANY 

ST. MARY'S, PA 


owen. * CLEVELAND °* DETROIT 
MILWAUKEE * NEW YORK © PITTSBURGH 
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_viod in the case of the inhibited , 


















However, once the inhibited oj] }e,,! 
to absorb oxygen, the rate of abson 
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Fig. 1. Oxygen dangle by modified 
Sligh test at 125 C., copper catalyst 
(Mahncke) 









































tion appears to be approximately 
same as for the conventional oil. Fig } 
shows the relationship between 
amounts of oxygen absorbed by th 
same two oils and the amounts of a¢ij 
and sludge formed. It is to be not 
that while the two oils show compy. 
able acidities for a given amount 9 
oxygen absorbed, the inhibited 4 





0 
0 0 @W 3 40 50 @ 2 
0, Absorbed (Cu. Cm) 


0 — 
0 0 20 30 40 53 60 n 
0, Absorbed (Cu.Cm.) 
Fig. 2. Relation of oxygen absorption 
acidity and sludge formation for = 
hibited and uninhibited oils 


shows considerably less sludge tha 
does the uninhibited oil for the sam 
amount of oxygen absorbed. 

This combination of delayed oxyg 
absorption and low rate of sluge ir 
mation when oxygen absorption % 
curs is very desirable, but is not nece* 
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PIN TYPE INSULATORS 


Porcelain “One Piece Multi-Grooved” 
designs are offered in four sizes which 
allow a wide range of voltage applications 
and ample choice of conductor sizes. 


matieniniestiinats 


Deena ee a= - ae 


For complete engineering details and a 
copy of our latest Catalog No. 40—mail 
the coupon below. 


ONE PIECE MULTI-GROOVED DESIGNS 


. aa? 
Pe 


Fi 


POY 
PY LIS A; We) 


BETWEEN YOU AND 


POSSIBLE 
INVASION |.-== ..|].== 


You can get a Stewart Non-Climb- 
able Chain Line Wire Fence now 
*if your production is considered 
ewential to the war effort. Other All Thomas Pin Type Insulators can be furnished in “Quiet-Type” Insulators 


swine ak Gaaty ake Gee for the positive elimination of insulator radio interference. To order “Quiet- 


Window Guards, Wire Mesh Parti- Types” simply specify “Q-T” after catalog number. 
tions and Steel Folding Gates. Com- 
plete details on request. Address 
THE STEWART IRON WORKS CO., INC, 
1201 Stewart Block, Cincinnati 1, Ohio 
Expertsin Metal Fabrications Since 1886 


$iliintahnctinsecihic isha 





d DO) 
5 AAAAAAAN 
5 AAA 
5 AKAAAKA 
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C ” y Af 

: AAXN 
aK NO. 298, I" Pin Hole 


NO. 299, 15%" Pin Hole 


Well rounded edges add to the general ruggedness of projecting areas. Corrugations 
or grooves allow full leakage surfaces yet wash clean under driving rainfall. Seldom 
are these designs broken and it is not necessary to clean them while in service. 


THE R. THOMAS G SONS CO. a. a 
Lisbon, Ohio 
Please send me your Catalog No. 40 illustrating Porcelain T is t MV fay ss 
Insulators and Line Hardware for Distribution Lines. 

& SONS CO. 


LISBON, OHIO 


City and State New Yurk - Boston - Chicago 


PECTRICAL WORLD © May 12, 1945 





- poRSSPEED In 


INSTALLATION 


The exclusive Everstick nut housing locks 
the Anchor firmly on the rod. This 
—— up installation. Plates are so 

signed, that they expand easily into 
undisturbed earth, and extra holding 
power is achieved. Made of tough, 
rust-resistant malleable iron. Write for 
bulletin. 





7 Aig 6 or Oh ae. 


Iho 


ELECTRICAL 
CONNECTORS 


WHAT WE SAVE IN WEIGHT 
YOU SAVE IN COSTS 


Most value per dollar . . . most 
service and satisfaction. Figure 
it out. .. you're way ahead be- 
cause ILSCO PRODUCTS are 
12% cooler 
50%, lighter 
75% lower price 
pure electrolytic copper 
conductivity 


EVERSTICK ANCHOR CO. 





sarily representative of all inhibited 
oils. The base stock and the refining 
procedure was chosen to obtain maxi- 
mum effectiveness of the inhibitor. The 
use of the same inhibitor in another oil 
will very likely not result in a similar 
improved performance, This is one of 
the several complicated factors out- 
lined in the articles referred to which 
has prevented general use of inhibited 
oils in transformers and cables. 


L. J. Berberich 
Westinghouse Research Laboratories 
East Pittsburgh, Pa. 


WLB Denies 17¢ Raise 
to Electrical Workers 


A genera] wage increase of 17 cents 
per hour for 210,000 employees of the 
General Electric Co. and the Westing- 
house Electric & Manufacturing Co. has 
been denied by the National War Labor 
Board, which ruled that employees of 
each company already have exhausted 
the 15 percent wage boost allowable 
under the Little Steel formula. 

The board also denied requests that 
contracts contain an escalator clause 
providing a monthly bonus based on any 
increases in the cost of living since 
January 1, 1944, and for a guaranteed 
weekly wage. The requests were made 
by the United Electrical, Radio and 
Machine Workers, CIO, and covered 
130,000 G.E. employees in 50 plants, 
and 80,000 Westinghouse and subsidiary 
employees in 31 plants. 

Denial of the wage hike was made 
without prejudice to renewed considera- 
tion of the request if the Little Stee] 
formula is changed, and the guaranteed 
wage ruling, denied as beyond NWLB 
jurisdiction, contained a recommenda- 
tion that if guaranteed wage studies are 
made, as was recently ordered by the 
late President Roosevelt, they consider 
the stabilization of wages and produc- 
tion and the guarantee of full employ- 
ment in the electric manufacturing 
industry. 


Sylvania Plans to Open 
New Plant in Ohio 


Expansion of manufacturing facili- 
ties for the production of electronic 
products will include a new plant at 
Marietta, Ohio, Sylvania Electric Pro- 
ducts, Inc., has announced. The new 
22,000 sq. ft. plant will be located in a 
five-story brick building recently leased 
from the Marietta Chair Co. W. H. 
Lamb will serve as plant manager and 
Edward Lewis will be resident general 
manager. Production is scheduled to 
begin at an early date. 
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FAR BETTER THAN 
STENCILS 


Easier to install—require 
less man-hours — and 
Premax Metal Markers 
will outlast the pole. 
Send for complete de- 
tails. 


) 
ot Mee oF 6 MS | 


Division Chisholm-Ryder Co., In, 
4518 Highland Ave., “Niagara Falls, Ny, 


[ 
4 | ade | Ly £2 FA 


QUICK-START 


FLUORESCENT LAMP BALLAST 
THE ACME ELECTRIC & MFG. Co. 
Cuba, N.Y. Clyde, W. 1, 
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CABLE 
STAPUT FAIRLEADERS 


“Ru at the duct mouth can be 
can te installing fairleaders on 
the cables at this point.” —from 
Electrical World, May 29, 1943 (Cables 
— How to Make Them Last). 
These non-corrosive alloy cable shields 
clamp in place to take wear at duct 
mouth. Easily and ant ety 
. without interruption of service. Elim- 
inate expensive repairs. Use STAPUT 
FAIRLEADERS. Write for free catalog. 



















Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


an 
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Highly Versatile "Pencil Weld Gun” 
elds Cold... Corrects Flaws and Defects 
..-saves Man Hours, Materials 


Pencil Weld Gun, used with its Vibra- 
feld Transformer, offers simplicity and ver- 
ility never before known in the industry. 
om A effective in correcting flaws and de- 
ts in both ferrous and non-ferrous metals— 
or welding cold, without setting up stresses 
r crystallization. 
Simple in o ion, the Pencil Weld Gun 
quires but afew moments’ practice to achieve 
esults formerly unobtainable with any meth- 
i. Utilizing a combination of air, high am- 
erage and low voltage, the weld never ex- 
teeds 125° to 130° F. The gun uses a pure 
uminum or nickel rod, which is applied 
lirectly to the defective area. When the sur- 
e has been finished and polished off, it is 
mpossible to detect the repair. Easy to use, as 
gun peens and welds simultaneously. The 
Pencil Weld Gun and Vibra-Weld Trans- 
jormer can be used wherever 220 volt single 
phase electricity and air outlets are available. 


Unavailable, however, is Wrigley’s Spear- 
mint Gum. As the makers of Wrigley’s Spear- 
mint are unable to continue manufacture of 
the product up to their quality standards un- 
der present conditions, the only unqualified 
protection they can give to the consumer and 
the dealer alike is to keep the Wrigley’s Spear- 
mint wrapper empty. While they advertise 
this apty wrapper, none is being made and 
any found on the market is old production of 
4 perishable product. 


You can get complete information from 
Mid-States Equipment Company 
2429 South Michigan Avenue, Chicago 16, Illinois 
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Close-up of new Pencil Weld Gun 


Pencil Weld Gun with Vibra-Weld 
Transformer 


Reel Facts. 


You can pay $25.00 to $30.00 each 
year for cheap flimsy payout or take- 
up reels, but if you are interested in 
TIME COSTS you can pay $6.10 per 
annum for Matthews Adjustable 
Reels shown above and below, be- 
cause they will last at least 10 years. 


Here is what one customer wrote 
us in September, 1937, after they had 
had over 10 years’ service from 50 
Matthews Reels :— 


“This will reply to your letter re- 
questing our opinion of the Matthews 
Adjustable Reels now used by us in 
distribution work. 


Our operating men have found this 
reel to have necessary sturdiness to 
withstand the general rough handling 
which is incident to this class of 
work, as well as the simplicity of de- 
sign which permits ease of mounting 
or removing coils. The adjustable 
feature which holds coils tight when 
paying out wire is also regarded as a 
valuable adjunct. 


In recent rural line extensions 
these adjustable reels were mounted 
on top of truck which moved along 
paying out wire on the ground. This 
method was used in order to reduce 
cost for this type of construction. 

This covers in a ae way our 
opinion of your reel. Hope this in- 
formation will answer the questions 
you had in mind.” 


Use for paying out or taking up. 
Send a trial order at our risk. 


W. N. MATTHEWS 
CORPORATION 
ST. LOUIS, U. S. A. 





There is a Complete in- 
dex of all Electrical Man- 


ufacturers and all Trade 


There is a Detailed Directory 


of all Electrical Products, and 
Who Manufactures Them. 
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crammed with information you need in 
your daily work—information that will 
answer almost any question about who 
makes what. That’s why it pays to “look 


t up f 


What's in E 


330 WEST 42nd STREET © NEW YORK 18, N.Y. 














onal Fire Codes, Vol. 1, Flammable Liquids, 
Chemicals 


i lished 
ional Fire Protection octet "Beat fon. etd 


. illostrated. 8. 


of a series of compilation of codes, 
aes comprises standards, model ordi- 
neces and recommended good practices. 
ong some of regulations of cognate 
st to the electri industry are those 
ining to fuel oil tanks, internal com- 
ion engines, paint spraying, gas welding 
1 cutting, refrigeration, explosives. Gaso- 
seepage incidents are described in de- 
Extensive tables afford the hazards, 
ve and fire fighting of hazardous chem- 
; (25 pages) and the flash points, igni- 
n temperatures, explosive limits, etc. of 
large number of flammable liquids (50 
es). The book is an authoritative and 
mprehensive source of information about 
and life protection in this specific 


J ere. 


anes. By R. A. West. 
Sed by ih es Paeinion: Ce., Now York. 
pages, illustrated. Price 15 shillings (net). 
A quite practical discussion of motor 
sracteristics for most effective hoist and 
avel performance of cranes is provided 
re by a British manufacturer’s engineer. 
nalysis is referred to the basic elements 
torque, speed, acceleration, friction and 
ating. Numerical examples and graphs 
ford generous and lucid support of the 
wthor’s contention that the way to get the 
st productive output from cranes is not 
skimp on the motors—acceleration is the 
e for the comparatively short travels 
volved. 




























eduction fo Microwaves. By Simon Ramo. 
ublished by McGraw-Hill Book Company, New 
ork, 138 pages, illustrated. Price $1.75. 


Ultrahigh frequencies and the associated 
icrowaves are @ mystery to electrical engi- 
eers who have lived mostly in a 60-cycle 
orld. They need no longer be, because 
is book was conceived to translate the 
miliar concepts of low frequency 
henomena by transitional reasoning into 

megacycle behaviors. Without any 
thematics whatever, the chapters discuss 
he progressive changes in skin effects, dis- 
cements, transit tunes, retardations and 
diations. This leads to resonant cavities 
nd wave guides by simple stages that con- 
titute a distinctive and welcome bridge 
om power to radar and its kindred arts. 













stics Catalog. Published by Plastics Catalogue 
Corp., Ne ors 1178 pages, illustrated. Price 


Measuring up to its secondary title “The 
45 Encyclopedia of Plastics”, this tech- 
ical-commercial assembly tells what one 
keds to know of — for any applica- 
ion. Fully half the space is devoted to 
technology of creating, fabricating, pro- 
essing and testing plastics. 
It can serve as a reference handbook for 
ne electrical engineer using plastic-insu- 
d equipment because it embraces charts 
t identifying characteristics, curves and 
bmprehensive tables of properties, solubili- 
hes, solvents, admixed plasticizers. There 
* charts of the chemical symbols and 
themical origin of the various polymers, de- 
ls of test procedures and specifications. 
pome of the newer things introduced in 
current volume are silicones, impreg- 
ted woods, and organic coatings for met- 
Throughout, there is care in including 
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Wy, No longer is “passing-the-buck” a game 
= to be played by paint men versus equip- 
ment men. No longer is the “buyer” in the 
middle as to whether paint or equipment 

is responsible for unsatisfactory results. 
Penetray’s exclusive ceramic coating 


improves wavelength, producing more intensive color, 
thorough curing and superior polymerization on metals. 
In addition, insect attraction is minimum because glare 
is reduced and improved uniformity of energy distribu- 
tion results. Prove these points. Make your own tests 
for color and gloss; for corrosion and abrasives. 


SALES ENGINEERS WILL CALL or DETAILS on REQUEST 


PENETRAY 
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FOR SMALL PARTS 


A small parts bag for holding such 
items as tools, wood and lag screws, 
small hardware and parts to be assem- 
bled. 

Keeps parts in easy reach and speeds 
up the job. 

For line work it is worn attached to 
the body belt; general operations over 
the trouser belt. 

Manufactured of medium weight 
' canvas with web strap loops through 
ae which belt is inserted. Mouth of pouch 

reinforced with cloth covered rope to 
hold it open. 


STYLE EW-55—8" wide; 9!" deep. 


WRITE FOR CATALOG OF 
PRODUCTS FOR THE ELECTRICAL 
NDUSTRY 


|. | SAFETY POUCH 
L aes 


eee el ih 


N. FOURTH STREET « PH 





| Dull Doles the 


| Easy, Simplex Way! : 


No. 329, c@- 
pacity 15 tons, 
height 3734", 
lift 22". 


One or two 
men with 
the Simplex 
Pole Pull- 
ing and : 

Straightening Jack can pull 
or straighten any pole, re- 
| gardless of size or depth; 
= pull butts or move loaded 
poles. Saves manpower and 
reduces “out of service” 


hours. 


Simplex 


LEVER SCREW - HYDRAULIC 
Jacks 


eek ~ or as 
Chicago (44), Illinois 


id Better, Safer Jacks Sine 


° 


Templeton 
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electrical information along with that given 
molders, etc, 

For the power sales engineer of the util- 
ity pompeny there is extensive information 
about processes (flow-chart) used in 
the fabrication and finishing of plastics, 
about the machinery used and about the 
controls customarily employed in the plant 
operations. 

There is, of course, an authentic list of 
trade-names and of plastics producers. 


Mechanical and Electrical Equipment for Build- 
ings. By C. M. Gay and C, D. V. Fawcett. 
Published by John Wiley & Sons, New York. 

453 pages, illustrated, Price $5. 

Two every of Pennsylvania faculty 
men have provided in this second edition 
the basic principles and empirical data un- 
der-lying the water supply, a and 
sewage and heating systems for buildings 
in terms of practical usefulness for man- 
agers and superintendents. More than 
half the book is, further, devoted to air 
conditioning, electrical systems, elevators 
and escalators, lighting and acoustics; these 
chapters, in particular, should afford utility 
power sales engineers with up-to-date oc- 
cupancy, unit utilization and power-demand 
data for estimating service requirements and 
probable monthly consumptions. The book 
unquestionably teaches architects and engi- 
neers to talk the same language and have 
common aims in discussing the electrical 
needs of modern buildings. 


Electrical Essentials in Marine Service. By John 
M. Dodds. Published by McGraw-Hill Book Co., 
New York. 419 pages, illustrated. Price $3 


This is the first of a three-volume elec- 
trical-marine series and persents the foun- 
dation knowledge of mathematics, physics 
and mechanics and electrical rudiments of 
generation and circuits (d.c. and a.c.). 
Power factor, watt-metering, transformer 
connections, wire and cable selection and 
installations are typical of the later con- 
tents. There is a final chapter on communi- 
cation systems. Ensuing volumes will deal 
with (1) power sources and (2) power uses 
on board ship. 


industrial Electric Furnaces and Appliances. 
Vol. |. By V. Paschkis. Published by Interscience 
fubliceor Inc., New York, 232 pages, illustrated. 
rice 7, 


Objective of the author is to provide the 
tooling of thermal analysis that will sub- 
stitute rational mathematical design for 
much of the earlier empiricism. After a 
brief introduction to furnace fundamentals 
and practice the following topics are 
treated: temperature gradients and heat 
losses, criteria for shape of furnaces, 
avoidance of thermal short-circuits, power 
factor and skin effect. Other aspects treated 
analytically are optimum proportioning of 
electrode melting ces, choice of roof, 
doors and electrodes, calculation of busses, 
selection of controls and technique of per- 
formance analysis. Power sales and indus- 
trial electrical engineers, transformer and 
bus designers will find here the mathe- 
matical implementation of furnace design. 
A second volume is announced as covering 
induction, capacitance and resistance heat- 
ing. 


Delays Condemnation Vote 


Omaha City Council has postponed 
from May 15 to June 26 the vote on a 
city ordinance to condemn the property 
of the Nebraska Power Co. 
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Wanted 
ENGINEERS 


* Electrical 
Electronic 
* Mechanical 
* Factory Planning 
Materials Handling 
Manufacturing Planning 
Work in connection with the manuiq, 
ture of a wide variety of new and aj 


vanced types of communications equip. 
ment and special electronic producy, 


Apply for write), giving 
full qualifications, to: 


R. L. D.. EMPLOYMENT Depr, 


100 CENTRAL AY. KEARNY, N, J. 
*Also: C. A. L. 
Locust Sf. Haverhill, Mass, 


Applicants must comply with WMC regulation 
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Applications Engineers 


— electrical or mechanical, 
as sales representatives for | 
eastern manufacturer of | 
electric control devices | 
widely used in automatic | 
machinery and electrical 
equipment. 

| 


PW-864 Electrical World 
330 W. 42nd St., New York, N.Y. 





stfolio Contains Plans 
for Store Modernization 


or electric appliance dealers and 
nity companies who wish to modern- 
; their store rooms, Landers, Frary & 
; have prepared a 40-page portfolio 
store planning which can be used in 
entirely or in part as a guide. 
he portfolio, entitled “Moderneer- 
» ig based on three floor plans de- 
ned by Richard M. Bennett, professor 
design at Yale University. Topics 
ered in the book and prepared in 
operation with leading firms in their 
spective fields are store fronts, floor 
j wall coverings, fixtures, heating and 
ntilation, and inside and outside il- 


mination. 
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ew Plasticizer Imparts 
High Degree of Flexibility 


A plasticizer which imparts a high 
sree of flexibility to vinyl coated fab- 
; subjected to low temperatures 
sch as those used in strip coatings and 
sulation jackets has been announced 
the Resinous Products & Chemical 
». Philadelphia. Known as dioctyl 
bacate, the material is a high boiling, 
able, light colored liquid and com- 
ines the low temperature flexibility as- 
sciated with dibuty] sebacate with the 
xtreme non-volatility characteristics 
hibited by dibenzyl sebacate. 


seme blames 


ew Conservice Program 


Westinghouse “Conservice” schools 
lor 1945 will be expanded to include 
alf-day sessions on commercial re- 
rigeration and on the Westinghouse 
utomatic washer, the Laundromat, L. 
Baxter, manager of the service de- 
partment of the company’s appliance 
livision, Mansfield, Ohio, has an- 
bounced. Other features of this year’s 
hools include a 30-minute, talking 
motion picture in full color, entitled, 
t All Adds Up,” which shows how 
good service builds good will and a 
sound slide film, also 30 minutes long, 


Ae, Refrigerator Temperature Con- 
tro ” 
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Ypens New Branch Office 


Graybar Electric Co., Inc. has opened 
anew branch office and fully stocked 
warehouse in Corpus Christi, Tex. 

m formerly the company maintained only 
a sales office in that city. R. E. Broyles 
been appointed commercial man- 
ager in Corpus Christi with jurisdiction 
oe the new branch office and ware- 
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PRECISION MANUFACTURED ENCLOSURES 


When you need Highest Quality at no extra cost insist on 
R&S throughout. Over 40 years of Design, Engineering 
and Construction experience is behind every R&S Product. 


Over the years R&S has pioneered in the development and standard- 
ization of precision-built control equipment in keeping with indus- 
tries’ expanding requirements of new processes and codes. 


A large variety of standardized explosion-proof enclosures is avail- 
able for grouping and assembly of control and power units in panel 
form, at minimum cost and without the usual delay of special designs. 


R&S Standard Enclosures have wall sections permitting a great | 
variety of conduit arrangements and sizes to suit job requirements. | 
This simplifies material lists and reduces 
inventories caused by field changes. 


Ask for the 300-page R&S Catalog. 







Please address 


Sa 1902 Dept. No. 8 











RUSSELL & STOLL COMPANY 






G 125 BARCLAY STREET - NEW YORK 7, N. Y 









CLAUDE ATHERTON 


Consulting Electrical Engineer 
‘Transmission -Distribution, Electric Plants, Sub- 
ons 
Electrical Designs, Plans & Specifications, Indus- 
trial Power Layouts 
6253 Hollywood Blvd. Hollywood, Calif. 







BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 
Co 


‘onsulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 
4706 Broadway, Kansas City, Mo. 


E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 


Economic and Business Surveys 
Valuations and Reports 
Rate and Rate Case Analyses 


61 Broadway New York 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including 
the design, financing, construction and 
management of hydro-electric power 
plants. 


350 Fifth Avenue New York 1, N. Y. 





DAY & ZIMMERMANN, Inc. 


ENGINEERS 
Design - Construction - Management 
Investigations and Reports 


NEWYORK poate «=—-«s CHICAGO 





DOBLE ENGINEERING COMPANY 


Electrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
Insulation, @pecial Froblems in Electrical Com- 


munications. 
Office and Laboratory: Medford Hillside, 
Boston, Mass. 
Branch Office: 20 N. Wacker Dr. 


Chicago, Il. 





Ebasco Services Incorporated 
Industrial Division 


*% 


Design and Construction 

Financial and Operating Consultation 

Investigations and Reports 
Consulting Engineering 


Two Rector Street 


New York 





ELECTRICAL TESTING 
LABORATORIES INC. 
Field and Laboratory Tests 
Electrical © Mechanical © Physical 


Chemical 
INSPECTION « ANALYSIS « RESEARCH 
CERTIFICATION 
2 East End Avenue at 79th St., New York 21, N.Y. 

















H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 
° way. 

Industrial plant layouts & surveys. Rate com- 
parsons. 
288 Alameda Avenue Youngstown, Ohio 




















PROFESSIONAL SERVICES 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. 





FORD, BACON & DAVIS, Inc. 


‘ENGINEERS 


DZSIGN « CONSTRUCTION 
VALUATIONS « REPORTS 
New York—Philadelphia—Washington—Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, III. 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINT. 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports _* Rates « Labor relations « Safety « 
Purchasing ¢« Costs « Laboratory 
61 Broadway ° National Press Bldg. 
New York Reading, Pa. washington, D. C. 





FREDERIC R, HARRIS, INC. 


ENGINEERS 


MANAGEMENT 
NEW YORK 


CONSTRUCTORS 


Houston San Francisco 





HENKELS & McCOY 


(Electric &4 Telephone Line Construction Co.) 

Wood pole transmission lines 

Electric Distribution and maintenance 
Philadelphia, Pa. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Il. 
136 Liberty St., New York 





WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8S. LEFFLER 


Fo 
POST-WAR PLANNING 
Rate Cases 





LUCAS & LUICK 


ENGINEERS 
DESIGN, CONSTRUCTION SUPERVISION, 


OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 





CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 
Electric, Steam and Hydraulic Projects. 


Investigations, Reports, Designs and 
Appraisals. 


Binghamton, N. Y. 




















J. H. MANNING & COMPany 


ENGINEERING 
SERVICES 


120 Broadway, New York 

















































DANIEL W. MEAD 
F, W. SCHEIDENHELM 


Consulting Engineers 


dro-Electric Development, Dams, w 
Flood Control, Engineering Probienn a Sunn 


Water Rights and Water Power Law. arn,’ 


New York City, 50 Church s 





ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Ga; 
Kansas City, Mo. 










PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Design Operations 


Steam—Hydraulic—Gas 


231 8S. La Salle St. Chicago 4, Ti 


Recording & Statistical Corp, 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 


Bill Frequency Analyzer 
102 Maiden Lane New York 


SANDERSON & PORTER 


Engineers - Constructors 
FINANCING REORGANIZATION 
DESIGN CONSTRUCTION 


of 
~ INDUSTRIALS and PUBLIC UTILITIES 
Chicago New York San Franciso 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 
Chicago, IIl. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reporte * Examinations * Appraisals 
Consulting Engineering 
BOSTON « NEW YORK « CHICAGO « HOUSTOS 
PITTSBURGH ¢ SAN FRANCISCO « LOS ANGELES 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design * Construction * Reports * Appraisals 


80 Broad Street, New York 4 





WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS 
Power Plants — Industria! Plants 
Steam and Electric Distribution System 

Waterworks and Sewerage is 
Reports—Plans—Supervision—Appraisa 


1304 St. Paul Street Baltimore 2. M4 
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(Classified A vortictag ) 


susiness ; OPPORTUNITIES” itor or nrsa 


POSITIONS VACANT 


ON ENGINEER — fractional h.p. 
otors. Should have specialty back- 
hase motors, eet re 
efficient Mass pro on. ne 

ftornited size range. Engineering de- 
rience desirable for development of 
ler tooling and production. Permanent 
orsjon with outstanding Southern Cali- 
nectinufacturer entering household ap- 
os field. Send details of experience and 
nce Mt ualifications to A. W. A., Box 68, 
pion K, Los Angeles, California. 


ppucth 
etric 
ect in single D 


TED: ELECTRICAL Engineer familiar 
h electronics and capable of designing 
onal horsepower motors. Experience in 
trical toy fleld an advantage. © such an 
dual an exceptional opportunity with a 
ig offered in a Milwaukee, Wisconsin 
— write, giving full details, age, salary 
Mt ich will be treated in full confidence. 
67, Blectrical World, 520 N. Michigan Ave., 


go 11, Ill. 


NTED: ELECTRICAL Engineer having 
me practical experience with radio circuits 
vacuum tubes, for war production job in 
| performance tests of radar. Excellent 
suneration and promotion possibilities for 
mt man if available in accord with WMC. 
nderful opportunity for study of amazing 
sre uses for radar while helping to win the 

Write for interview, stating availability, 
‘,ducation and experience. P-872, Electri- 
‘world, 320 W. 42nd St., New York 18, N. Y. 


EMPLOYMENT SERVICE 


RIED POSITIONS — This advertising 
rvice of 35 years recognized standing ne- 
iates for high salaried supervisory techni- 
and executive positions. Procedure will be 
jvidualized to your personal requirements 
4 will not conflict with Manpower Commis- 
n’s, Retaining fee protected by refund pro- 
on, Identity covered and present position 
tected. Send for details. R. W. Bixby, Inc., 
Delward Bldg., Buffalo 2, N. Y. 


POSITIONS WANTED 


RICAL ENGINEER New York State 
icense, experience in design and supervision 
design of distribution and transmission lines, 

er plants, sub-stations, also preparation of 
imates, specifications and cost analysis. 
859, ae World, 230 W. 42nd St., New 
k 18, N. ¥. 


ECTRICAL ENGINEER desires system 
pperating position with electric utility. Age 
married, 2 children. Graduate with eleven 
rs utility experience including; appraisal, 
ribution engineering, system planning, sys- 
mand pool operating with hydro and steam 
ources. PW-861, Electrical World, 330 W. 
St., New York 18, N. Y. 


CTRICAL RELAY and meterman—23 
bears experience, relays, watthour meters, 
tage regulators, automatic switching equip- 
mt. Location preferred South. PW-869, 
aaa World, 520 N, Michigan Ave., Chicago 


.E. GRADUATE, age 41, married, veteran this 
war. Majority of past twenty years in super- 
ory capacities In private and government 
rer operations. Background includes distri- 
ion and transmission design, construction, 
d operations; hydraulics and area investiga- 
ns; industrial design and application; sales 
d public relations; and area management and 
pervision. Will consider sales or engineering 
tion, with post-war opportunity. PW-871, 
Pe Tical World, 330 W. 42nd St., New York 18, 


NERAL SUPERINTENDENT — Graduate 
EE, 20 years experience in public utility 

tion, engineering and construction, offers 
services as operating executive or aasist- 
t. Has held administrative positions for 16 

with excellent employee relations record. 
ilable on reasonable notice. PW-868, Elec- 
. World, 330 W. 42nd St., New York 138, 


SALESMAN AVAILABLE 


p ERIENCED EXECUTIVE, graduate elect- 
cal engineer, to head up sales promotion 
d load building in utility serving a large 
mber of medium sized and small communi- 

Extended experience in advertising, load 
on sales campaigns, employee sales par- 

ion, budgeting, rural electrification. Farm 
heen Has secured proven results, good 
enizer, energetic and resourceful. Has a 
Mt enw ledge of other utility operations. 
ik gical World, 330 W. 42nd St., New 


REPRESENTATIVE AVAILABLE 


ABLISHED REPRESENTATION for sale 

frenaterials to utilities in Middle West is 

red. Arye advise products and coverage 

an Ave nee% Electrical World, 520 N. Mich- 
¢., Chicago 11, IiL 


EMPLOYMENT 
UNDISPLAYED 


WANTED 


SALES ENGINEERS 


Experienced electrical men, familiar with 
low voltage distribution systems 


to act 
as sales specialists in important District 
Oiliens on mdlowing: Pancmeasde. salety 
switches, enclosed circuit breakers, 


WESTINGHOUSE 
Electric & Manufacturing Co. 


Assistant te Sales Manager 


Excellent opportunity as assistant to sales man- 
well established electrical manufacturer lecated 
States. Electrical engineering graduate 
with five to ten years experience in direct selling 
to ind and knowledge of promotion. 
Our organization knows of this 
SW-870, Electrical : World 
330 West 42nd St., New York 18, N. Y. 


UNUSUAL OPPORTUNITY 
FOR FIELD ENGINEER 


trical ietribotice pone Renorg vgn 

cal s @ place on 
the field staff for a young, alert, aggressive 
electrical engineer, 


This man should be familiar with electric 
transmission and distribution practice. 


Good starting salary and excellent oppor- 
tunity for advancement. Write at once giv- 
ing complete details of education and past 
experience. Personal interview will be ar- 
ranged. 

P-857, Electrical World 
620 North Michigan Ave., Chicago 11, IIL 


ELECTRICAL 
DESIGNERS 


Experienced in Design of Power & Indus- 
trial Plants 


2 Rector St. N.Y. C. 


Electrical Distribution Engineers 


wanted by central office of 30 rural dis- 
tribution cooperatives. Preference given 
to ex-servicemen. Positions permanent. 
WMC rules apply. Write 

WISCONSIN ELECTRIC COOPERATIVE 
303 E. Wilson St. Medison, Wis 


Registered Professional Engineer 


College graduate with 17 years broad 
experience, including supervision of elec- 
trical design and construction, desires to 
make connection in an engineering or 
administrative capacity. Available about 
1 July 1945. South or southwest preferred. 


-866, Electrical World 


PW 
330 W. 42nd St.. New York 18 N.Y. 


LECTRICAL WORLD © May 12, 1945 


——RATES-— 
Indioldad Gpaces with border rules fer prominent 


TOUONeeeeDeoeuRnneceenenenenensceenesserenscesssceneveceseeosnecesesenecescnsees 


DISPLAYED 


display of advertisements. 


The advertising rate is $7.06 per inch for all 
appearing on other than a contract 


advertising 
basis. Contract rates quoted om request. 


An edocrticing inch is measured %* vertically on 
ene column, 3 columns—30 inches—to 8 page. 


By a centrally located elec- 
tric light and power company 
Men to fill postwar positions in our 
Sales Organization. We need: 
Assistants to 
Division Sales Managers 
Supervisors 
Pius Several Top Notch Salesmen, 
Including 
Men Who Can Specialize in Selling: 
Commercial Cooking 
Air Conditioning 
Industrial Heating 


Age limit 25 to 40. 
sirable. In first letter 
formation about 


SW-843, Electrical World 
620 North Michigan Ave., Chicago 11, Ill. 


WANTED 


RESEARCH ENGINEER 


Leading manufacturer of power dis- 
tribution equipment needs a research 
and development engineer. Position is 
permanent and located in Middle West. 
Requirements are for a man who is 
naturally ingenious and creative in his 
ideas. He should enjoy engineering in- 
vestigative and design work. He should 
have the enthusiasm and initiative to 
operate under his own steam. The po- 
sition will permit him to develop to the 
full extent of his abilities. 

If you feel that you are fitted for this 
position, and are not now employed in 
a full-time war job, please write a let- 
ter outlining your education, experience, 
and other qualifications. 


P-865, Electrical World 
520 North Michigan Ave., Chicago 11, Ill. 


DRAFTSMEN 


Mechanical layout & detailers 
for work on transformers & as- 
sociated equipment, positions 
are permanent with 40 year old 
eastern transformer manufac- 
turer. Give full details of expe- 
rience & salary. W M C rules 
observed. 


Box 116, Suite 617 
1457 Broadway, N. Y. C. 
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SUCCESSFUL OPERATION GUARANTE) 


Every Machine in This Ad Is Owned Outright By Us 
A. C. MOTORS 


D C MOTORS 

HP Make Type Volts Speed 
2— 1250 G.E. MPC 550 160 
1— 1200 Whse. Compen. 550 gop’ 720 
1— 800 G.E. 660 00 
1— 700 G.E. PC 250 qe 0 
2— 625 G.E. MPC 500 1 
1-- 600 G.E. MPC 600 650/900 
1— 500 G.E. MPC 230 900 
1-- 500 Whse. Compen 250 800/720 
1— 350 G.E. M 220 450 
1-- 300 G.E. MPC 230 275/550 
1-- 250 Al. Ch. 230 525 
2-- 200 Whse. 230 400 
1-— 175 Whse. 250 150/525 
1-- 150 G.E. MPC 230 250/450 
2-- 130 Cr.Wh. CMC-65H 550 1200 
2-- 125 G.E. 230 625 
l-- 100 G.E. 230 = §©1200 
i--- 100 G.E. MPC 230 225/450 
1—- 100 G.E. 38 230 4600 
l— 75/100 Whse. SK-183 230 450/900 
1— 75 G.E. 230 8500/1 
2— 75 Whse. SK-183 230 6560/1100 
1— 60 Al. Ch. 131 115 1750 
i— 60 El 7. 230 4424/1050 
2— 50/60 Cr. i H 30  §00/1000 
1— 50 Cr.Wh. CMC-81H 230 300/ 
1—- 50 .E. C-19 30 8©=6400/12' 
2— 40 EL Dy. 230 8 300/ 

TRANSFORMERS 

KVA Make PH Type Voltage 
3— 1667 Pitts 1 OISC 13200x2300 
I— 1050 G.E. 3 WCTH 11000x445 
4— 525 G.E. 1 HJDD 2300x445 
4— 4500 Pitts. 


1 OI8C ] 300 
3— 333 Moloney 1 C-OISC 22000/11000x2300/575 
2— 333 Whse. 1 OISC 2300x460 


2— 333 eee 1 OISC 2400x220 
3— 300 G.E, 1 H-RP 13200x575/ 1150/2300 
i— 300 Pitts. 3 ODSC 4150x208 /120 
3— 200 G.E. 1 H-IDD 6400x115/460 








OPPORTUNITIES! 


in 


New and used equipment 

recently released from service 

by a number of electric and 
gas utility companies. 


CwS 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Cw 


Send for new list,... to 


APPARATUS EXCHANGE 


EBASCO SERVICES INCORPORATED 
Two Rector St. New York 6, N. Y. 





cAt your service... 


The Searchlight Section brings business needs and 
‘opportunities’ to the attention of men associated in 
executive, management, sales and responsible technical, 
i i i ities with the indus- 
tries served by these McGraw-Hill publications. USE IT. 


engineering an operating ca 


, What are your requirements? 
units up to 5000 kw 
available in stock. 





MOTOR GENERATOR SETS 
3 ph. 60 cycle 


11500 KW GE 275 V. Gen. d.c, to 2100 HP 2300 V. 
1—1000 KW G.E. 250 V. DC to 1400 HP 2300 V. 
1—1000 KW Whse, V.. Gen. d.c. to 2000 Kva— 


Gen, d.c, to 1100 HP 2300 V. 

1—150 KW G.E. 250 V. Gen. d.c, to 1080 HP 2300/ 
KW GE 600 V. DC Gen. dc. to 700 HP— 
/13200 V. Syn. Motor with Exciter. 

1—400 KW GE 250/275 ¥. Gen. d.c. to 650 HP 2300 

1 350 KW E 220 V. AC Gen. d.c. to 500 HP 250 V 
motor. 

1—200 KW GE 125 V. Gen DC to 300 HP—440 V. 


motor and 2—75 
1—75 KW GE 125 V. Gen 400/2300. 
1—50 KW GE 125 V. Gen. to 75 HP KT 4000/2300 V. 

$s 


1—500 KW. Whse. 625 Kva., 440 V., 3 ph., 60 cy., 
3600 RPM with Parsons 145/175 lb. condensing tur- 
bine complete with jet condenser and accessories. 

ROTARY CONVERTERS 
60 Cycle 
KW Make Speed D.C. Volt Trans. Volts 

l— 1500 Whee. 720 600 2300 

l1— 1500 Whee. 600 600 11500 

I— 1250 G.E. 720 250 2300 ° 

I— 1000 G.E. 900 600 13200 

1— 1000 Whee. 900 600 11000 

l— 750 G.E. 1200 60° 2300 

I1— 750 Whee. 720 250 6600/2300 

I1— 500 Whse. 1200 600 13200/2300 

i— 300 Al. Ch. 1200 250 2300 

2— 300 GE. 1200 600 

25 cycle 
2— 1500 G.E. 500 225/275  13200/€600 
i— G.E 225/275 13200/6600 


500 . 750 
All units can be farnished with AC and DC controls. 





FOR YOUR 


ELECTRICAL EQUIPMENT 


Electric motors, AC and DC. 
Compensators 
Generators 
Motor Generator Sets 
Air and Oil Circuit Breakers 
Panels 
Exhaust Fans 
Control Equipment 

Send us list with full details 
WIRE OR PHONE 


POWER EQUIPMENT CO. 


POUR RGAAEORDDDCCOROROREGOOD GRRE DADODDRGRRDRRERR EERO GREE OREOERORRE REESE HOR eRneEeneeeneEs. 





® 


IF there is anything you want 
that other readers can supply— 


OR. . . something you don’t want— 
that other readers can use— 


|_ Advertise it in the SEARCHLIGHT SECTION 


Air Transport 
American Machinist 
Aviation 

Aviation News 


3 ph. 60 cycle 
Synchronous 

HP Make Type Volts 
2— 2100 GE. ATI / 
1— “600 Al, Ch. $y 4600 
2— 200 GE. Te Tes 2300 
1— 75 G.E. TS-7556 220/440 

Slip Ring 
1— 1200 Cr.-Wh. 801 
1— 800 Al. Ch. a rr 
1— 600 GE. MT 550 
1— 600 Cr. Wh. 131-A 2300 
1— 500 Al. Ch. ANY: 2300 
1— 450 . CW 2200 
I— 400 Al. Ch. 2300 
1— 400 G.E. 2200 
1— 350 G.E. MT-442y 550 
I— 250 G.E. T 4000/2309 
2— 250 Whse. CW 2300 
I— 100 G.E. IM 220 i 
1— 100 G.E. IM 2200 
Squirrel Cage 
i— 300 . Cs 550 
1— 300 G.E. 1K-17 446 
i— ize Ge te . 
ean . 4 4 
i— 150 Whee. » 
I— 100 Whse. CS 2200 
SYNCHRONOUS CONDENSERS 

1— 5000 Whee. 2300/4 
1— 3000 Al. Ch. 2300 
1— 2000 G.F. ATI 600 
Sind Whee. 2400 
1— 1000 G.E. ATI 200/3800 
1— 750 G.E ATI 220/446 


vReeeeReteateeeseecnnecsencenoerennceeee” 





WANTED 


To Purchase Electric Util 
ity in small community 


under 2000 population. 
Either steam, Diesel or 
High Line source. 


Address: P. ©. Box #207 








motor— 


3—Trans 


Flectrical Mer 
Electrical World 
Electronics 

Engineering & Mining Jour. 
Departmental Staff, McGraw-Hill Publishing Co., New York 


CHANGE IN PRODUCT 


1—D.C. Generator, Electric 
KW. 800 amps., complete with 150 H?. 
220—60—3 


Hollywood #28, Calif. 


Products, 10 


phase and starting 


1 


3 phase—60 cycle. 


aaa ed by 
aegeete ne idenmener 


WESTCHESTER CHEMICAL CORP. 


326 Waverly Ave., Mamaroneck,N. Y. 


compensator. : 
1—D.C. Generator, as above, Westing- 
house, complete with 


motor, etc. 
50 KVA, 4160/220 


News-Record 


E. & M. J. Markets 
Factory Mgt. & Maintenance 
Food Industries 

Power 

Product Engineering 
Textile World 
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WER FOR PRODUCTION | 


MOTOR GENERATOR SETS 








8—75 KVA, G.E., 13500-7500/440 volta. 
1—75 KVA, G.E., 3 phase, 4156Y-120/208Y. 


































































+s KW, 126 volt, General Electric, squir- Gasoline Driven Generator Sets 2-60 KVA, Pheh., 7600/16,000 volte-110/820 
rel CeW, 260 volt, General Electric, squir- 2—25 KW, 125 volt, direct current ere EA. cent’ Biestrie 4aeosene/ac 
a 130 KW, 125 volt, dirett current 136 KVA, GE. 220/110-20/110 volte 
0 vel cw, 125 volt General Electric, squir- m . 326 K.V.A. G. 3 ie ees io. as 
rel cage. 2—15 KVA, G.E., 2300-115/230 volts. 
’ 
Wheeler squirrel cage.’ SF°K*T- — TORS—VARIABLE SPEED 230 VOLTS 
eeler squirrel cage. j 
MOTORS—3 PHASE 60 CYCLE 1— 75 H. P., 900 RPM, 4000 volt, Blectric H 
Machinery synchronous. 1—90 HP, 470/940 RPM, General Electric. ; 
500 H.P., 900 RPM, 440 volt, Lincoln slip ae H. in 720 RPM, 440 volt, Westinghouse ae He sec Asee RPM, Wasteakee f 
oo ELP.. 220 volt, 1200 RPM, Westing- os LPs 1200 RPM, 440 volt, General Elec- 3 4 225/900 RPM. Crocker eer: ' 
lca ric slip ring aon enera ectric. i 
a equirre RPM, 400 volt, General Blec- 1— 50 H.P. 1200 R.P.M. General Electric, 2—25 HP, 300/990 RPM, Electro Dynamic. i 
slip ring Squirrel Cage. 1—20 HP, 760/1600 RPM, — lectric. iP 
0X) WO ELP., 60 oe "RPM, 2200 volt, Genera! Elec- 1— 50 H.P., 900 RPM, 440 volt, General Elec- 1—15 HP, 00/1200 RPM, fh ' 
fi tric slip g ng. tric slip ring. iin rp, 430/1200 REM: Biectro de rg 
900 H.P., “uae RPM, 220 volt, General Elec- tyne sk’ , estinghouse, | 
tric slip ring. i—5 HP 2 
i HE. 608 RPM, 640 volt, Westinghouse MOTORS—D.C. 230 VOLTS ois HP’ 480/1800 RPM, Grocker Wheeler. i 
m0 ELE. ete 440 volt, Crocker- 2—450 HP, 400 RPM, GE. 1—8 HP, 228/900 RPM, Electro Dynamic | 
— . ° . bt 
150 H.P., 1800 RPM, 440 volt, General Elec- 3438 HE. oss oP. maeere Dynamic td 
trie squirrel cage 1—100 HP, G.E., 575 RPM. 
i Bee a RPM, 220 volt, Westing- 1— 50 HP, 750 RPM, Westinghouse, type SK. INSTRUMENTS hi 
house 27400 RPM, 440 volt, General Hlec-  1— 3° HE. 700 RPM, Crocker-Wheeler. 25—Westinghouse type U recording ammeters 
trie squirrel or. with split core CT. | 
100 H.P., 720 RPM, 440 volt, General Elec- 25—Westinghouse type U recording volt- He] 
tric slip "ring. meters. i 
100 H.P., 600 RPM, 2200 volt, General Elec- TRANSFORMERS b 
0 tric slip ring. ss i 
100 H.P., 456 BPM. 440 volt, General Elec- 2-400 KVA, G.E., 4156-240/480 v., Scott taps. 1 ; 
| tric squirrel ca. 3—300 KVA, Pittsburgh, 7800/440 volts. TURBO GENERATORS i! 
7 H.P. 1800 R. SP. M., 440 volt, G. E. squir- 3—150 KVA, G.E., 33,000 2300/4000 Y. 600 KW. Terry dual bleeder condensing Tur- i 
rel cage, 3—100 KVA, Westinghouse, 11,430/250 volts. bine only. 4 
an , 900 R.P.M., 220 volt, G. E. syn- a eee KVA, Pittsburgh, 1376/2750-110/220 1—375 KVA, Westinghouse, non-condensing. 1 i ‘ 
chronous. volts. 1—300 KW, G.E., 3 ph., 6 i] 
16 ELP. 900 R.P.M., 220 volt, G. E. slipring. 8—~—100 KVA, Westinghouse, 13200 260 volts. 1—300 KW. G.E., 3 ph, 80 cy, 220 wee aoe Ht 


J. L. HEMPHILL & CO., INC., Power Equipment 


1602 53rd ST, NORTH BERGEN, N. J 


; 
i 
New York Phone: LOngocre 5-3227 New Jersey Phone: UNion 3-2600 Py | 











eS 


FOR SALE 


DYNAMOMETERS 


1—200 HP G.E., Sprague, type 


Power Equipment 


Released by Utilities & Industrials 


Turbines, Generators, Steam and 
Oil Engines, Boilers, Motor Gen- 
erators, Rotaries, Transformers, 

















n. Motors, Compressors, Induction RGIS STAR ane) a) C, dynamometer, laboratory i 
Vol Regu , Oil Circui ROCHESTER 1. NEW : hae 
of feed. etc. eee vere cee th eee test type, 250 volts, shunt, bo 


interpole, 1200/1500 RPM. 


Service backed by 40 years’ experience 


BREW, WOLTMAN & CO. 


52 Church St., New York 7, N. Y. 


1—50 HP G.E. Sprague, block 
aia) AND REBUILT test, 275 volts, 750 to 2000 


RPM. 
@ SPECIAL 
2—Westinghouse type JR, 10 “i dry type 


9—25 HP G.E. Sprague, type 
Transform ers, 460/230 V. Pri. 230/115 500 K.W. 250 V. 900 RPM synchronous 


| FOR SALE | 
LC, shunt, interpole, block 
V. Sec. 60 Cy. Style 911419A. : motor generator set. 2200 volt 60 cycle 
=I 


i 1-~G.E. Co. 5 KVA dry type Tyeupiormes, 3 phase AC drive with complete control. test. 250 volts, 825/ 2000 
Cat. STM 821 A 60 Cy. 230 Delivery in 3 weeks. GUARANTEED RPM. 


230/115 V. Sec. REBUILT. 
| All with complete control panel. 


In & brood Sinn Cohmubes 9, Obie i ©@Phone us collect—Glenwood 6783 
-FRANSFORMERS- 


BOUGHT and SOLD 
We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries. 
PIONEER TRANSFORMER REBUILDERS 
We rewind, repair and redesign all makes and sizes. 
One Year Guarantee 


THE ELECTRIC SERVICE CO., INC. 


"AMERICA'S USED TRANSFORMER CLEARING HOUSE" 
STATION M Since 1912 CINCINNATI 27, OHIO 













Send for our new catalogue just off 
the press. 


CHICAGO ELECTRIC CO. 
1314 W. Cermak Road 
Chicago, 8, Illinois 


Winjaby 


ROBERT SCHOONMAKE 
Port Washington. Resign B20 Ry 
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The present-day swing to air switchgear is of particular interest 


and considerable satisfaction to I-T-E. For 57 years we have stead- 
fastly maintained that air is the natural, the only self-restoring and 
the best medium in which to break an arc. 


Industry's universal acceptance of the air-break principle is no mere 
matter of chance. Year after year we have been designing and 
building bigger and better air circuit breakers, and we have done it 
irrespective of the claims and clamor of intensive competition. In 
fact, modern switchgear practice is what I-T-E ingenuity, skill and 
effort have made it. Today, there is not a breaker requirement, re- 
gardless of interrupting capacity, that can not be fully met with an 
-T-E air-break design. We have the facts and will be glad to present 
them to you. 


Representatives in all principal cities 


SWITCHGEAR 
BUS STRUCTURES 
UNIT SUBSTATIONS 


HIGH SPEED 
CIRCUIT BREAKERS 


AUTOMATIC RECLOSING 
CIRCUIT BREAKERS 


-T-E 
AIR SWITCHGEAR 


I-T-E CIRCUIT BREAKER CO. 
19th and Hamilton Streets Philadelphia 30, Pa. 





A half-century of engineering skill and manufacturing integrity stands behind the uninterrupted, trouble-free service 
livered by Kuhlman Distribution Transformers. Careful designing, based on intelligent research and sound construction 


quality materials, endows Kuhlman Distribution Transformers with the ability to sustain heavy loads day after day, 


minimum of maintenance. Pockets for primary and secondary bushings are pressed into the tank (not welded) to pr 


bushing seats from the weather. Primary and secondary bushings are sturdily constructed to prevent breakage. Tonks 
made of copper bearing steel to resist rust and corrosion. Patented B.I. (Bent Iron) core results in lower exciting 
reduced weight, and improved operating characteristics. Write for further facts about Kuhlman Distribution Transit 
and Kuhlman Power, C.S.P. SAF-T-KUHL, and Dry Type Transformers and Line Regulators. 


ELECTRIC COMPANY « BAY CITY, MICH. 





